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The ill-effect of noise on human performance has been studied by researchers in the 
fields of cognitive psychology and education for almost a decade. The learning theory 
Cognitive Information Processing was applied to a new empirical study that builds upon 
past relevant research on (a) working memory and individuals with learning disabilities, 
and (b) auditory distraction and academic performance. Reading comprehension 
assessments were completed by students with learning disabilities while wearing and not 
wearing noise-reducing headphones. Findings indicate a positive relationship between the 
wearing of noise-reducing headphones and the results of the reading comprehension 
assessments for students with learning disabilities. Implications, limitations, and the need 
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 Nationwide, almost three million school-aged individuals have a diagnosed 
learning disability (U.S. Department of Education, 2007). Of the 13 disability categories 
identified in the Individuals with Disabilities Education Improvement Act (2004), 
learning disabilities (LD) is by far the largest, with a total amount of diagnosed students 
numbering over twice that of the next largest category, speech or language impairments 
(Heward, 2009). As Igo, Riccomini, Bruning, and Pope (2006) point out, students with 
LD have unique learning needs. These needs must be met to assure that students with LD 
continue to make adequate yearly academic progress. In order for academic progress to 
take place, it is important for all teachers to not only recognize the problematic needs of 
students with LD, but also be able to select instructional methods that address those 
specific deficit areas (Riccomini, 2005). For students with LD, one of these explicit areas 
is a deficit in working memory (WM). 
 The learning theory Cognitive Information Processing (CIP) attempts to explain 
how students (a) process and store information in memory, and (b) retrieve information 
from memory (Driscoll, 2007). The CIP theory expands upon the theory originally 
developed by Atkinson and Shiffrin (1968). It depicts information processing as taking 
place in stages: information is received and then enters the process of transferring from 
sensory memory (SM) to WM to long-term memory (LTM). Information is held for a 
very short time (up to 20 seconds) in WM before it is either stored in (through internal 
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functions such as rehearsing) in long-term memory (LTM) or forgotten (Gagne, Wagner, 
Goals, & Keller, 2005).  
The concept of attention plays a major role in the CIP learning theory. In order for 
information to begin the internal processing progression, attention must be focused on the 
information detected by the senses. If information is to be stored in LTM, it must be 
properly encoded, a process that requires the ability to accurately control focused 
attention (Cowan, 1997). Attention is also imperative in ones ability to retrieve 
information previously stored in LTM (Lachman, Lachman, & Butterfield, 1979). 
Conversely, impairments in WM are likely to cause deficits in controlling attention 
(Minear & Shah, 2006). Clearly, attention is essential to WM, and a crucial element of 
the CIP theory of learning.  
Because it reflects both processing and storage, WM is distinguishable from other 
forms of memory (Baddeley, 1996; Just & Carpenter, 1992; Swanson & Ashbaker, 2000). 
Numerous researchers have disseminated results that indicate students with LD have 
demonstrated deficits in functioning memory (e.g. Henry, 2001; McNamara & Wong, 
2003; Pickering & Gathercole, 2004; Maehler & Schuchardt, 2008; Swanson & Siegel, 
2001). Specifically, poor overall memory performance for students with LD has been 
attributed to a failure in WM (e.g. Bauer, 1987; Bauer & Emhert, 1984; Dallego & 
Moely, 1980). Conversely, WM deficits may actually contribute to LD in various 
cognitive domains (Hambrick, Wilhelm & Engle, 2001; Swanson & Siegel, 2001).  
Additionally, correlations between high academic achievement and WM have been 
demonstrated by various studies (e.g. Daneman & Carpenter, 1980; Daneman & 
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Carpenter, 1983; Kyllonen & Christal, 1990; Masson & Miller, 1983). Obviously, 
researchers have demonstrated a need for interventions to improve the WM function of 
students with LD. One possible method to consider is to increase the process of attention 
by reducing distractions in the learning environment.   
 Researchers in the early part of the twentieth century began to research the ill 
effects of noise on human performance (e.g. Laird, 1927; Laird, 1929; Morgan, 1916; 
Morgan, 1917; Harmon, 1933; Poyntz, 1933). Since that time, researchers in the fields of 
cognitive psychology have produced countless amounts of research that has replicated 
similar findings: noise has a negative effect on the psychological, physiological, and 
social components of the human psyche. Specifically, auditory distraction has been 
demonstrated to disrupt the WM process (Hughes, Vachon, & Jones, 2007). Noise also 
hampers perceived control, which in-turn raises stress levels that negatively affect 
performance (Cohen, 1980; Frankenhaeuser, 1983; Lundberg & Frankenhaeuser, 1978). 
Noise also has detrimental effects on human health (Jones, 1996; Patterson & Hamernik, 
1997; Tubbs, 1995). Interestingly, not only does noise negatively effect sleep patterns 
(Vallet, 2001), but it also affects an individual’s performance the following day after 
being exposed to noise during the night (Wilkinson, 1984).    
In addition to the findings disseminated by the researchers in the field of cognitive 
psychology, researchers in the field of education have produced similar results pertaining 
to the effect of noise on academic performance. Noise makes tasks involving cognition, 
concentration, and attention difficult to complete (Bandbury & Berry, 2005; Button, 
Behm, Holmes & MacKinnon, 2004; Hartley & Williams, 1977). Speech impairments 
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and deficits in reading in children have been credited to a chronic exposure to noise 
(Evans & Maxwell, 1997). Additionally, in elementary school-aged children, noise 
interferes with language acquisition (Maxwell & Evans, 2000). Noise has also been 
shown to reduce children’s scores on standardized tests (Shield & Dockrell, 2005). 
Clearly, research continues to demonstrate the harmful effect of noise on the academic 
performance of students. By reducing auditory distraction, the purpose of this research is 
to improve the overall functioning of WM, and in-turn the academic performance of 
students with LD.  
 
Definition of Terms 
Auditory Distraction- When a person’s attention is directed elsewhere due to the 
processing of sound (Jones, 1999).  
Automaticity- The ability to complete a task with very little or no conscious 
mental effort (Dehn, 2008b). 
Central Executive- The sub-component of working-memory that controls 
attention and coordinates activity between other cognitive systems (Gathercold & 
Alloway, 2008). 
Cognitive Information Processing- A learning theory that portrays the mind as 
possessing structures consisting of components for processing (storing, retrieving, 
transforming, and using) information (Andre & Phye, 1986).  
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Domain General- Cognitive mechanisms that manipulate information obtained 
from various storage modules in an attempt to solve novel problems (Chiappe & 
MacDonald, 2005). 
Domain Specific- Procedural knowledge that has become automated which can be 
invoked automatically to complete a task (Gagne, Yekovich, & Yekovich, 1993). 
Encoding- The transformation of perceptual input into a code suitable for short- or 
long-term memory storage (Dehn, 2008b).  
Environmental Stimuli- Something in a person’s immediate surroundings (e.g. 
classroom, hospital room), that causes a physical or mental response.  
Episodic Memory- The long-term memory system that supports memory for 
events in the relatively recent past (Gathercole & Alloway, 2008). 
Epoche- The systematic effort to set aside prejudgments regarding the experience 
being investigated (Moustakas, 1994). 
Horizontalization- Groupings of sentences or quotes that provide an 
understanding of an experience. 
Irrelevant Sound- Auditory stimuli not relevant to the task at hand; often serves as 
auditory distraction. 
 Long-Term Memory- Permanent storehouse of information; capable of retaining 
an unlimited amount and variety of information (Driscoll, 2005).  
Memory Span- A sequence of items (e.g. numbers, letters) that can be repeated 
back in the exact same order as they were presented (Pickering, 2006). 
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Pattern Recognition- The classification of information due to prior knowledge 
experiences.  
Phenomenology- The qualitative study of lived experiences. 
Phonological Loop- Retains verbal material in auditory form for brief period of 
time (Baddeley, 1986). 
Reading Disorder- (also referred to as dyslexia) a learning disorder resulting from 
the inability to process graphic symbols (University of Maryland Medical Center, 2009).   
Retrieval- The process of evoking information from long-term memory by current 
processing activities (Gagne, Yekovich & Yekovich, 1993). 
Semantic Memory- General information that can be recalled independently of 
how it was learned (Driscoll, 2005).  
Sensory Memory- The first stage of information processing; holds information in 
memory just long enough for it to be processed (Driscoll, 2005). 
Visual-Spatial Sketch Pad- The short-term storage of visual and spatial 
information, such as the location of an object (Dehn, 2008b). 
 Working Memory- The cognitive process involving the temporary storage of 
information while simultaneously retrieving information from long-term memory and/or 
processing incoming information (Chiappe, Hasher & Siegel, 2000). 
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CHAPTER TWO 
REVIEW OF RELATED LITERATURE 
 
The advent of the computer age has brought a far-reaching transformation to the 
lives of many human beings. Along with these changes came new ways of thinking. The 
birth of computers offered a concrete way of viewing the educational process by 
providing a consistent framework for interpreting work on memory, perception, and 
learning (Driscoll, 2005). The cognitive information processing (CIP) theory of learning 
is an integration of views that portray the mind as possessing structures consisting of 
components and procedures for processing, storing, retrieving, transforming, and using 
information (Andre & Phye, 1986) by employing the computer as a metaphor for human 
mental processing (Gagne, Yekovich, & Yekovich, 1993). 
 
Cognitive Information Processing 
 Many psychologists and educators agree that the systematic procedure of 
cognitive processing involves the complex integration of many interrelated functions 
spread throughout the brain and that cognitive processing refers to the mental operations 
by which sensory input is perceived, manipulated, transformed, stored, and retrieved 
(Dehn, 2008a). The basis for this information processing theory is Atkinson and 
Shiffrin’s (1968) scheme of a multistage, multistore theory of memory. Before 
information can be permanently stored in memory, it undergoes a series of 
transformations from the time it is received by the processing system (Driscoll, 2005). 
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According to Gagne, Yekovich, and Yekovich (1993), this model closely resembles an 
input-output stream of information in which the core facets are sensory input, sensory 
memory, attention, pattern recognition, working memory, encoding, retrieval, long-term 
memory, and models of memory storage (see Figure 1). To receive information from the 
environment and transform it for storage and use in memory and performance, three 
memory systems in the learner (sensory, working, and long-term memory) work in a 
systematic and transferring fashion (Driscoll, 2007).  
 
Figure 1 
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Sensory memory (SM), the first stage of information processing, is referred to as 
the very brief time an image, sound, taste, touch or smell is able to stay with a person just 
long enough to recall some faint characteristics of it. Cattell’s (1885) seminal research 
tested the concept of SM by presenting a series of letters at rapid speeds (less than a 
second) for a very short period of time (less than thirty seconds). The goal was to test 
individual adult visual perception, memory, and learning. The results demonstrated that 
the subjects were usually only able to reproduce five or six of the letters of the series. 
Cattell also cited that there were no differences when a 30-second delay between 
presentation and the reproduction performance was implemented. According to Cattell’s 
findings, and the large body of evidence that followed, a very small amount of 
information can be stored in SM for a short period of time. 
Pattern recognition occurs when environmental stimuli are recognized as 
exemplars of concepts and principles already in memory (Driscoll, 2005). Therefore, 
pattern recognition relies heavily upon prior knowledge and past experiences. Once 
patterns are recognized, SM is successfully linked to working memory (WM). Focused 
attention during this process increases the likelihood of successful pattern recognition, 
and in-turn the effective connection between SM and WM. There are several different 
aspects to the concept of attention, which include (a) the ability to shift attention 
voluntarily between activities, (b) the ability to focus on a particular activity for a 
sustained period of time, and (c) the ability to shut out, or inhibit information that is 
irrelevant and potentially distracting; all of which are needed in working memory 
activities (Gathercold & Alloway, 2008). Many high-level cognitive processes depend on 
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the fundamental development of attention (Manly, Ward, & Robertson, 2002). Even 
though age, hyperactivity, intelligence, and learning abilities appear to affect the ability 
to control attention, in both a general and specific sense (Grabe, 1986), instructional 
methods  can help the learner to focus the limited capacity of working memory by 
increasing focused and sustained attention (Clark & Mayer, 2007). Lastly, students 
should not only be provided with strategies for focusing attention, but also provided 
opportunities to practice such approaches (Grabe).    
Over the past 35 years, the concept of WM has been widely researched in the 
fields of cognitive psychology and education. Responsible for the temporary maintenance 
and simultaneous processing of information, WM has been conceptualized as an active 
memory system (Bayliss, Jarrold, Baddeley, Gunn, & Leigh, 2005). Additionally, WM 
enables us to learn and to string together thoughts and ideas by utilizing the contents of 
various memory-storage systems (Dehn, 2008b). Everyday examples of WM tasks might 
include listening to a series of events in a story while trying to understand what the story 
means, or holding a person’s address in mind while listening to instructions about how to 
get there (Swanson & Siegel, 2001). Even though many cognitive operations and 
behaviors can be completed with little or no dependence on WM (Unsworth & Engle, 
2007), WM is necessary for (a) the acquisition of skill mastery, (b) dealing with novel 
information, (c) inhibiting irrelevant information, (d) maintaining new information, and 
(e) consciously retrieving information from long-term memory (Dehn, 2008b). According 
to Gathercole and Alloway (2008), a coordinate set of approaches and strategies 
interventions can be utilized in the classroom on an on-going base to ensure academic 
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success by reducing WM load (see Table 1). These interventions are especially useful for 
students with poor working memory capacity.  
 
Table 1 
Principles of a Working Memory Intervention 
 




Warning sings include incomplete recall, failure to follow 
instructions, place-keeping errors and task abandonment 
 
Monitor the child Look for warning signs and ask the child 
 
Evaluate working memory 
loads 
Heavy loads caused by lengthy sequences, unfamiliar and 
meaningless content, and demanding mental processing 
activities 
 
Reduce working memory 
loads when necessary 
Reduce the amount of material to be remembered, decrease 





Repetition can be supplied by teachers or fellow pupils 
nominated as memory guides 
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Principles Further Information 
Encourage use of memory 
aids 
The include wall charts and posters, useful spellings, 
personalized dictionaries, number lines, mnemonics, 
calculators, memory cards, and computer software 
 
Develop the child’s own 
strategies  
These include asking for help, rehearsal, note-taking, use of 
long-term memory, and organizational strategies 
 
 
Source: Adapted from Gathercole & Alloway (2008) 
 
The processes of encoding and retrieval link information stored in long-term 
memory (LTM) to WM. Encoding, typically influenced by prior experiences and 
background information, is the procedure of creating lasting systems, associations, or 
representations for long-term storage in the brain (Dehn, 2008b; Rawson & Kintsch, 
2004) and is typically utilized to understand and learn new material (Driscoll, 2005). 
Once information is encoded, it is then retained for later use. The process of retrieval 
involves activating and brining forth information that was previously stored in the LTM 
to the WM for usage; this process is mostly automatic and nearly instantaneous (Dehn, 
2008b).        
Typical examples of LTM include remembering a childhood phone number, the 
birthday of a loved one, the name of a boss, and facts and figures that were learned in 
school. Long-term memory is reserved for knowledge that has been acquired over long 
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periods of time, and for memory of experiences that occurred at a point in time prior to 
the immediate past or present (Gathercole & Alloway, 2008). Klatzky (1980) conceived 
of LTM as a mental dictionary, whose concepts are represented not by words that are 
filed alphabetically, but by their associations to one another accordingly. However, 
information (e.g. visual images, verbal units, or both) can be stored in multiple ways with 
various retrieval cues (Berninger & Richards, 2002). According to Driscoll (2005) 
information that has been stored in LTM can be (a) retrieved for use, (b) retained over 
time, or (c) forgotten. As Rawson and Kintsch (2004) demonstrate, the most common 
reasons information is forgotten is due to a failure or error in the encoding process, or in 
the retrieval process.  
Cognitive Information Processing represents the mental progression an individual 
goes through when formulating a decision of response. Beginning with sensory input and 
ending with the actual response, individuals proceed through a thought process similar to 
that of a computer. This process can be negatively affected by “glitches” brought about 
by both internal (ex: deficits in WM) and external (ex: auditory distraction) factors. This 
is relevant to this research because it demonstrates how an increase in the WM of 
students with LD may be achieved by decreasing auditory distracters found in the typical 
classroom environment.    
 
Literature Review Criteria 
 This section of the chapter contains a formal review of the literature that serves as 
a foundation for this study. Two separate searches were conducted in an attempt to 
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augment the purpose and rationale for this study. The first literature review focused on 
working memory and students with learning disabilities. The second search focused on 
the effects of noise on academic performance (primary through secondary). A detailed 
description of the search criteria, including search descriptors, follows.  
 In reviewing literature on working memory and students with learning disabilities, 
the key terms utilized were, “memory”, “working memory”, “short-term memory”, and 
“memory and instruction”, “memory and education”, and “memory and disabilities.” 
Using the search descriptors, “noise and education”, “noise and learning”, “auditory 
distraction”, “auditory distraction and education”, “auditory distraction and learning”, 
“noise and disabilities”, “irrelevant sound”, “sound and learning”, “sound and education”, 
“noise and classroom”, and “auditory distraction and disabilities” the researcher located 
literature on the effects of auditory distraction on academic performance. The following 
electronic databases were employed in the search for relevant articles: ERIC, Academic 
Search Primer, Web of Science, Science Direct, Nexis-Lexis, PsychINFO, and Expanded 
Academic. For both literature searches, six criteria were utilized for the inclusion of the 
reference: 
1. Research was empirical.  
2. Subjects and settings were explicitly stated.  
3. Experiments were described thoroughly so that the procedures could be 
replicated. 
4. Interpretations and conclusions were consistent with the results and 
experimental design. 
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5. Studies were published in peer reviewed journals. 
6. Research was conducted with school-aged populations (primary through 
secondary). 
 
Working Memory and Students with Learning Disabilities 
 For over 35 years, researchers in the field of education and cognitive psychology 
have studied how students with learning disabilities (LD) experience deficits in working 
memory (WM). A comprehensive literature review of studies showing that WM deficits 
are fundamental problems of individuals with LD was conducted by researchers Swanson 
and Siegel in 2001. For the purpose of this study, a literature review on WM and students 
with LD was conducted beginning with the year 2000, enabling the researcher to “catch” 
studies that were not reviewed in the Swanson and Siegel article. The search produced a 
base of 12 articles, three of which were printed in 2001 and not included in the Swanson 
and Siegel review. Three studies (e.g. Cohen-Mimran & Sapir, 2007; Danielsson et al., 
2006; Swanson, 2003) focused on WM and LD in adults, and therefore did not meet the 
criteria for inclusion in this literature review. Table 2 provides a summary of the research 
that details how WM is affected by LD. The articles are presented in alphabetical order 
by surname of the first author. The term Reading Disorder (RD) appears in many of the 
articles in this portion of the literature review. Reading Disorder is commonly referred to 
as dyslexia (Bell, McCallum, & Cox, 2003; Fiset, Gosselin, Blais, & Arguin, 2006; 
Rochelle, Witton, & Talcott, 2009), a learning disability resulting from the inability to 
process graphic symbols (University of Maryland Medical Center, 2009).  
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In 2006, Gathercole, Alloway, Willis, and Adams investigated WM and children 
with RD. Forty-six students, age six to 11, with RD participated in this study. Utilizing 
the WMTB-C to test all three components of WM, Gathercole and associates assessed the 
possible connection between WM and both reading and mathematics abilities in students 
with RD. Findings suggest a possible constraint on the acquisition of skill and knowledge 
in reading and mathematics due to WM skills indexed by complex memory tasks. This 
research highlights the severity of deficits in the areas of both mathematics and reading 
was related to WM skill in children with RD. 
Gathercole and Pickering (2001) focused on the basic skills and WM of pupils 
with LD. A total of 57 students (20 boys) participated in this two-year study. Of the 57 
participating students, 15 were identified by their school as receiving special education 
services for LD; chronological ages ranged from six to nine years. The Working Memory 
Test Battery for Children (WMTB-C) was administered to all participants in an attempt 
to investigate whether failure to progress in key areas of the curriculum was associated 
with impairments in WM. The findings indicate that children with LD perform very 
poorly on many measures of WM function, specifically tests of central executive capacity 
which requires the processing of incoming material while simultaneously storing 
previous information. 
Henry (2001) focused on the effect of severity of LD on working memory 
performance in each of following three systems (a) phonological short-term storage, (b) 
temporary visual-spatial short-term storage, and (c) temporary short-term storage with 
additional processing, or central executive, demands of 78 children aged between 11 and 
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12 years. To measure phonological short-term storage, Henry focused on measuring the 
capacity of the phonological loop utilizing digit span and word span tasks. Memory span 
for nonsense pictures were used to assess temporary visual and spatial storage (the 
domain of the visual-spatial sketch pad). Lastly, Henry implemented one complex span 
task requiring phonological processing and storage, and one requiring visual and spatial 
processing and storage to measure temporary short-term storage with additional 
processing. Of the 78 children (52 boys) in the study, and as assessed by the British 
Ability Scales II, 25 were of average intellectual ability, 10 were of borderline 
intellectual ability, 21 had mild learning disabilities, and 22 had moderate learning 
disabilities. Results demonstrated that compared to children of average abilities, children 
with mild and moderate learning disabilities were impaired on all measures of working 
memory. Additionally, children with borderline learning disabilities showed impairment 
on phonological span tasks, but were just as good as children with average abilities on 
visual-spatial and complex span tasks. Also, children with moderate learning disabilities 
were significantly poorer than the mild group on the more demanding complex tasks, but 
were indistinguishable from children with mild learning disabilities on simple span tasks. 
For all students in the study, working memory was strongly associated to general ability.     
Specific impairment in developmental RD was studied by Kibby, Marks, Morgan, 
and Long (2004). A total of 40 students (20 RD) ages 9-13 participated in this study. 
Researchers utilized Baddley’s model of working memory to assess the phonological 
loop, visual-spatial sketchpad, and central executive of students with RD. The results 
demonstrate that children with RD have an intact visual-spatial sketchpad and central 
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executive functioning, but an impaired phonological loop, most likely caused by a deficit 
in phonological store. The results also replicate the findings of past research that support 
a relationship between phonological loop functioning and phonological processing. 
Littlefield and Klein (2005) investigated verbal working memory processing in 
children in elementary school with RD and without. Of the 40 children that participated 
in the study, 20 were diagnosed with RD, and the other 20 were listed as “normally 
achieving” (NA). In each group, 19 of the students were male, and one was female. There 
was also no significant difference in age between the matched groups. Results 
demonstrated that on three components of the Association Memory Test (e.g. Memory I, 
Word Memory II, and Symbol Reading II), students diagnosed with RD performed 
significantly poorer than their NA peers. However, in recognition of words used (Symbol 
Reading I), there was no significant difference found between the two groups. Overall 
results add to the mounting body of research that demonstrates that reading 
comprehension difficulties continue to plague individuals who have trouble holding 
information in their working memory.     
Maehler and Schuchardt (2008) explored several functions of WM of students 
with LD. During individual sessions, a WM battery with tasks for the phonological loop, 
the visual-spatial sketchpad, and central executive skills was administered to 81 
participants (54 with LD) in grades 2-4. The children with LD were categorized into two 
groups, “normal” IQ, and “low” IQ; 27 participants made up each of these groups. The 
results indicate there was no difference between the two groups of students. As a group, 
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however, the students with LD in both groups of IQ score achievement demonstrate a 
clear deficit in WM.     
In 2003, McNamara and Wong studied the memory of everyday information in 
students with LD. Of the 60 participants (age 10-12), 20 were cited as having LD. To test 
typical laboratory WM measures, the Swanson Cognitive Processing Test (S-CPT) was 
utilized, while everyday memory measures were tested with three common items (a) a 
penny, (b) a touch-tone phone, and (c) a McDonald’s restaurant sign. Results indicate that 
students with LD performed poorly on both the academic and everyday recall tasks. 
Additionally, results demonstrate that for students with LD, difficulties in the retrieval of 
previously encoded information may be due to an actual production deficiency.    
The relationship among mathematical ability, WM, and the cognitive impairment 
of children with difficulties in mathematics was examined by Passolunghi and Siegel 
(2004). Forty-nine fifth-graders (22 with difficulties in mathematics) participated in this 
study. Baddley’s model of working memory was administered to assess the phonological 
loop, visual-spatial sketchpad, and central executive of students with difficulties in 
mathematics. The researchers found that children with specific mathematical disabilities 
had deficits in overall WM, specifically impairments in complex WM span tasks, and 
recall. This evidence supports the premise of an overall WM deficit in children with 
mathematical difficulties, possibly due to a deficit in the central executive component of 
Baddeley’s model. 
Pickering and Gathercole (2004) investigated distinctive working memory 
profiles in children with special educational needs. Eighty-three participants (aged four to 
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15) that receive special education services took part in this study. The participants were 
identified by the following categories: (a) problems specific to speech or language (four 
participants), (b) literacy problems (29 participants), (c) general LD (26 participants), and 
(d) behavioral disorders (24 participants). The WMTB-C was administered to all students 
to test phonological loop, visual-spatial memory, and central executive. Results 
demonstrate the working memory abilities of the group with behavioral disorders fell 
within the normal range; children with problems specific to speech and language had 
impairments of both the phonological loop and the central executive; and children with 
general learning difficulties had deficits in all three components of WM. 
To study whether age-related deficits in LD readers’ working memory 
performance reflect delays in retrieval efficiency and or storage capacity, Swanson 
(2003) studied the performance on working memory tasks of 126 skilled readers and 100 
readers with LD. The participants ranged in age from 6 to 30. To test the recall of 
phonological, semantic, and visual-spatial information, Swanson utilized three specific 
types of tasks (a) Rhyming, (b) Semantic Association, and (c) Visual-Matrix. Across all 
age groups, results indicate that the working memory performance of individuals with LD 
was inferior to skilled readers on verbal and visual-spatial working memory tasks. This 
research also supports the theory that readers with LD suffer working memory deficits.    
The components of WM that underline less skilled readers’ comprehension and 
word recognition difficulties were studied by Swanson, Howard, and Saez (2006). The 
purpose of the study was to examine the extent to which disparities in WM performance 
are linked to activities of the phonological loop and the central executive. Sixty-six 
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children that ranged in age from 7-17 took part in this study. Fifty-one of the 66 students 
were identified as RD, and were categorized into the following subgroups (a) low word 
recognition and low comprehension (n = 19), (b) high word recognition and low 
comprehension (n = 14), and (c) low verbal IQ, low word recognition, and low 
comprehension (n = 18). Results demonstrated less skilled readers were outperformed by 
skilled readers on all measures of WM. In addition, children with RD were outperformed 
by children with comprehension deficits on measures of WM, updating, and processing 
speeds. Lastly, poor readers were outperformed by children with RD on WM and 
phonological processing measures.                 
In 2001, Swanson and Sachse-Lee investigated the basis for changes in WM of 
children with reading disorders (RD). Their goal was to determine whether or not the 
changes were related to a domain-specific or domain-general system. Of the 76 children 
that participated in this study, 36 were identified with RD. WM was tested under 
conditions that utilized a series of graduated cues (Rhyming, Visual Matrix, and Semantic 
Association) to enhance item accessibility. Overall findings indicate that (a) poor WM in 
children with RD may be partially due to a domain-general system, and (b) their reading 
deficits may operate independently of a domain-general system. These findings are 
important because they highlight the fact that WM performance deficits are not 
necessarily confined to a single information system (e.g. phonological system).            
 Unlike most of the research on working memory and individuals with RD, 
researchers van der Sluis, van der Leij, and de Jong (2005), were unable to replicate the 
expected results that demonstrate working memory deficits in children with reading-
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related disabilities. In these two studies, a total of 729 students participated, of which 91 
had RD, arithmetic disability (AD), or a combination of the two (RAD). In both studies 
students with RAD performed lower on only the digit span backward test; students with 
AD showed a only a single impairment on the task tapping WM; and children with RD 
showed no WM deficit whatsoever. Of the literature reviewed for this section, it is only 
these two studies that fail to replicate the findings that indicate a deficit in WM for 
students with LD.   
 As the research clearly demonstrates, students with LD have deficits in the 
functioning of WM (see Table 2). These deficits add to the difficulties of academic 
success of students with disabilities. The learning theory CIP establishes the importance 
of attention during the process of retrieval and storage of information between WM and 
LTM. Additionally, CIP reveals how distraction during the initial processing phase can 
disrupt during the WM procedure. This is relevant to this research because it 
demonstrates how a reduction of auditory distraction may increase the initial information 
processing phase, and in-turn the academic performance of students with LD. 
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The Effects of Noise on Academic Performance 
 Since the early part of the twentieth century, researchers have been studying the 
psychological, physiological, and social effects of noise (e.g. Laird, 1927; Laird, 1929; 
Morgan, 1916; Morgan, 1917; Harmon, 1933; Poyntz, 1933). Above all, it was Morgan’s 
(1917) seminal work that first established the ill effects of noise on academic 
performance. Morgan had participants attempt to learn new information in both quiet and 
noisy environments. His results demonstrate that while in noisy surroundings, 
participants are (a) less likely to retain information and (b) more likely to have a shorter 
range of attention span. Since that time, researchers have continued to replicate similar 
results demonstrating the negative effect of auditory distraction on learning.  
A comprehensive literature review was conducted by Shield and Dockrell in 2003 
on the effects of noise on children while at school. A literature review on academic 
performance and noise beginning with the year 2002 once again enabled the researcher to 
“catch” articles that were not present in the most recent literature review by Shild and 
Dockrell. This new search produced a base of 13 articles, three of which were printed in 
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either 2002 or 2003 and not included in the Shield and Dockrell review. Table 3 provides 
a summary of the research that details how the learning process is affected by auditory 
distraction. The articles are presented in alphabetical order by surname of the first author.  
 Boman (2004) studied the effects of noise on children’s episodic and semantic 
memory. Ninety-six participants, aged 13-14 participated in this study. Episodic memory, 
semantic memory, attention, and reading comprehension were tested utilizing evidence 
based assessments. Participants were exposed to (a) road traffic noise, (b) meaningful 
irrelevant speech, and (c) silence while assessments were conducted. All three auditory 
conditions were chosen due to the frequency of being present in the typical classroom 
environment. Results demonstrate that traffic noise and irrelevant speech cause students 
to process material semantically, thus reducing their ability to comprehend text.  
 The impact of noise on performance in the classroom was explored by Dockrell 
and Shield (2006). Researchers utilized three separate noise conditions in the three 
separate classrooms. Classrooms were randomly assigned one of three distinct noise 
conditions (a) base: no talking, no additional noise, (b) babble: noise consisting of 
children’s babble, and (c) babble and environmental noise: children’s babble plus 
intermittent environmental noise. Measures were assessed on student completion of non-
verbal tasks, verbal tasks, and arithmetic tasks. Findings indicate that noise conditions 
had varying results for verbal task and arithmetic task completion. However, noise 
conditions did result in poorer overall performance of non-verbal tasks. Additionally, 
students receiving special education services were significantly negatively affected on all 
measures by the babble condition, the most common noise source found in classrooms.          
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The effect of irrelevant sounds on children with (central) auditory processing 
disorder (APD) was investigated by Elliot, Bhagat, & Lynn (2007). Thirty-three children 
(11 with APD) participated in this study. Cognitive performance on immediate span task 
and serial recall with sound was assessed utilizing a computer, E-Prime and Cool Edit 
computer software, and Radio Shack headphones. The computer program E-Prime 
randomly selected digits one through nine for both the immediate span task and serial 
recall procedures. The computer program Cool Edit was used for the onset and offset of 
irrelevant sounds. Overall results indicate that the presence of irrelevant sound 
significantly disrupts the memory performance for all children.    
Fosnaric and Planinsec (2008) explored the effects of noise on stress and work 
efficiency in early adolescence. Twenty male adolescence (mean age of 13) participated 
in this study. Researchers performed 360 measures during 18 different working 
combinations while in an artificially created learning environment termed a “climate 
chamber”. Typical classroom sights, sounds, and climates were created and manipulated 
by the researchers during the experiment. Results demonstrate that noise increases stress 
levels, and decreases work efficiency. Researchers also indicate that attentiveness on 
cognitive exercises can be altered by changes in the physical environment.       
The differential distraction of background music and noise on test performance 
for introverts and extroverts was studied by Furnham and Strbac (2002). Sixty-six 
secondary students, average age of 17, participated in this study. Reading comprehension, 
prose recall, and mental arithmetic performance was assessed while participants were 
exposed to each of the following (a) typical city noises (CD), (b) contemporary garage-
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style music (CD), and (c) silence. Tasks were assessed using standard academic practice 
tests. Overall results indicate that in the presence of music and noise, performance 
declined for all subjects, introverts and extroverts, on all tasks. Results also demonstrate 
no difference on performance tasks between typical city noises and music.      
Effects of auditory distraction on electrophysiological brain activity and 
performance in twenty-six children aged eight to 13 years were researched by 
Gumenyuk, Korzyukov, Alho, Escera and Naatanen (2004). A selection of typical sounds 
found in the environment (e.g. falling rain, car horn, door opening/closing) were played 
to the participants at random times through headphones. Visual stimuli (pictures) and 
directions were presented to the participants via a computer screen. Students were asked 
to ignore the sounds and respond to the tasks being presented on the computer screen. 
Data was collected on performance tasks (a) when noises were being played, and (b) 
during silent phases. Results indicate auditory distraction (environmental sounds) 
decreased performance accuracy, and increased reaction time to visual stimuli. 
Hygge (2002) researched the effects of different noise sources and sound levels 
on recognition and long-term recall in children. Participants ranged in the age of 12-14 
and totaled 1358. In their ordinary classrooms, ten noise experiments (single and 
combined) were presented for a total of 15 minutes (each experiment) during the silent 
reading of standard academic text. Assessments were given one week following the noise 
experiments. Results demonstrate significant negative effects of noise on both 
recognition and long-term recall.    
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Hygge, Evans, and Bullinger (2002) studied some of the effects of aircraft noise 
on the cognitive performance in school children. A total of 326 students ranging the ages 
of eight to 12 participated in this study. Of the 326 participants, 108 resided in the 
location of what was referred to as the “old airport”, and 218 resided in the vicinity of the 
“new airport”. This study took place before and after the construction of a new airport, 
thus all students were tested while living away from, and in the region of an airport. A 
national standardized reading test was employed to test memory; attention and speech 
perception were tested utilizing evidenced based assessments. The results indicate that (a) 
long-term memory and reading were impaired in the group at the new airport, (b) reading, 
long-term and short-term memory improved for the group at the old airport, and (c) 
speech perception was impaired at the new airport. These results highlight the detrimental 
impact that living in an area with large amounts of aircraft traffic has on learning.    
 Speech intelligibility of young school-aged children in the presence of real-life 
classroom noise was investigated by Jamieson, Kranjc, Yu, and Hodgetts (2004). While 
seated in front of a computer, forty participants (aged five to eight) were given directions 
to follow while being exposed to typical auditory levels (via headphones) found in many 
classrooms. Overall, children performed better while no noise was played through the 
headphones. Results also demonstrate that the youngest population tested (ages five and 
six) were the most susceptible to the effects of noise. According to the researchers, this 
last finding is paramount, due to the fact that classrooms that contain the youngest 
students are typically the loudest.    
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 Nelson, Kohnert, Sabur, and Shaw (2005) investigated classroom noise and 
children learning through a second language. Twenty-two second grade participants from 
three separate classrooms took part in this study. Fifteen of the 22 students were 
classified as English Language Learners (ELL) with Spanish as the primary language 
spoken in the home. The classrooms were all contained in one school, of which 
approximately one-third of the students come from Spanish-speaking homes. Data was 
collected on classroom observation (measuring on-task behavior), and picture-word 
identification. Students were presented with a list of spoken words in English during (a) 
noise and (b) quiet. Students were asked to match the word with the corresponding 
picture. Results indicate that while the students remained on-task regardless of auditory 
stimuli, picture-word identification performance declined significantly for English 
speaking and ELL students during the noise condition.        
 Noise, stress, and concentration levels were addressed in primary and secondary 
school children by Norlander, Moas, and Archer (2005). Noise levels in five primary and 
secondary classrooms were measured before and after the implementation of a short but 
regular exercise and relaxation program. Results demonstrate lower noise levels in the 
classrooms of students took part in exercise and relaxation program. Results (via teacher 
questionnaire) also indicate that of the students in the experimental group, concentration 
levels increased. This study focuses on what the authors identify as “concentration 
levels”, not actual performance, but nonetheless adds to the mounting research 
demonstrating the ill effects of noise.    
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Soderlund, Sikstrom, and Smart (2007) studied the impact of noise on the 
cognitive performance of individuals with ADHD. Forty-two children (21 diagnosed with 
ADHD), ages 9-13, participated in this study. Cognitive performance on self-performed 
mini tasks, and verbal tasks was measured when different levels of environmental stimuli 
(white noise) were presented via headphones. Participants were assessed individually for 
approximately 45 minutes before lunch. Results indicate that white noise exerted a 
negative effect on the cognitive performance of the control group, and a positive effect on 
the ADHD group.       
 Stansfield and colleagues examined aircraft and road traffic noise and children’s 
cognition and health. This large cross-sectional, cross-national study involved 2844 
children, ages 9-10, attending 89 schools. The goal of this study was to determine if 
aircraft and road traffic noise have a negative effect on the health and academic 
performance of children. Standardized tests were utilized to measure academic abilities, 
while student and parental questionnaires were used to assess health. Results indicate that 
overall heath is not affected by aircraft or road traffic noise. However, results 
demonstrate that aircraft noise has a significantly negative effect on the cognitive 
development in children, specifically reading comprehension. 
 For almost a decade, researchers in the field of cognitive psychology and 
education have demonstrated the ill-effects of noise on human performance (see Table 3). 
Research reveals the negative impact of noise on speech, standardized test scores, brain 
activity, recognition and recall of information, language, health, memory, and 
information processing. The relevance of this information is imperative to this research 
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because it reveals how an increase in WM functioning may be achieved by reducing 
auditory distraction typically present in the educational environment.     
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As the literature clearly indicates (a) students with LD have demonstrated distinct 
deficits in WM, and (b) noise can have a negative effect on the cognitive functioning of 
individuals in the classroom. Additionally, the learning model CIP demonstrates the 
important role that attention plays in the overall WM process. By utilizing the CIP 
learning model, and in a response to the current literature, this research is focused on 
techniques designed to augment the attention process, and in-turn increase the overall 
functionality of WM in students with LD.  
Albert Einstein is credited as saying, “Everything should be made as simple as 
possible, but not simpler” (Cowan, 1997, p. 3). In keeping with the words of this 
influential theoretical physicist, this study aims to develop a simple learning 
accommodation that will increase the attention span, and in-turn, the functionality of WM 
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for students with LD in typical classroom settings. The researcher has developed the 
following hypothesis: by reducing auditory distraction, attention span is increased and the 
overall process of WM becomes more streamlined resulting in positive academic 
outcomes for students with LD. Therefore, this study aims to answer the following 
research question:  
What is the impact of a noise-reducing learning accommodation utilized by 
students in third, fourth, and fifth grade with learning disabilities during an 
independent reading comprehension assessment?  
The established null hypothesis: 
There will be no significant difference on the measures of reading comprehension 
between the assessments when students wore the noise-reducing headphones and 













METHODS AND PROCEDURES 
 
Introduction 
 This mixed-methods research study was designed to compare the effect of a 
noise-reducing learning accommodation utilized by students in third, fourth, and fifth 
grade with learning disabilities during an independent reading comprehension 
assessment. The mixed-methods Embedded Design, as described by Creswell and Clark 
(2007) was followed. Chapter 3 outlines the research methods, including a description of 
the hypothesis, sampling procedures, and participants. Additional sections of this chapter 
include details of the experimental design, implementation procedures, and statistical data 
analysis. This chapter also provides information detailing the procedures of the 
qualitative research. Lastly, information regarding a previously implemented pilot study 
that served as a foundation for this research is presented.  
 
Hypothesis 
 A study of the effects of a noise-reducing learning accommodation was 
conducted. The researcher used a valid research-based reading inventory and pairs of 
noise-reducing headphones in intervention and inclusive third, fourth, and fifth grade 
classrooms. A paired-samples t-test was run to discover what effect noise has on the 
reading comprehension of students with learning disabilities. The following null 
hypothesis was tested at a 0.05 significance level.     
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  H0: There will be no significant difference on the measures of reading 
comprehension between the assessments when students with LD wear the noise-reducing 
headphones, and the assessments when the students do not wear the noise-reducing 
headphones. 
 In addition to the paired-samples t-test, three independent statistical analyses were 
conducted to further elaborate on the findings of the paired-samples t-test: (a) mean 
improvement by group, (b) regression analysis, and (c) effect size calculations.  
 
Settings and Participants Overview 
 The purpose of this section is to describe the instructional settings where the 
intervention took place and the students that participated in the study. Demographics are 
provided specifically for each classroom where the study was implemented. Similar 
information is provided for the pilot study (previously conducted), and the qualitative 
component to this research.  
 
Settings 
 Eighteen classrooms in a total of two elementary schools in South Carolina were 
chosen to participate in this study. Grade levels for the 18 classrooms were as follows: (a) 
third grade (five classrooms), (b) fourth grade (eight classrooms), and (c) fifth grade (five 
classrooms). Of the five third grade classrooms, two were from one school; of the eight 
fourth grade classrooms, four were from one school; and of the five fifth grade 
classrooms, three were from one school. Both schools have a low overall income level as 
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indicated by the percent of students who receive free or reduced lunch. Six of the 
eighteen classrooms were conducted in what was termed, “intervention classrooms”, 
containing only special education students and students identified as being “at-risk” for 
school failure. The remaining twelve classrooms were inclusive in nature, containing 
both general and special education students.  Four of the six intervention classrooms were 
taught by a general education teacher; the other two were taught by special education 
teachers. Both special education teachers were assisted by a paraprofessional. All twelve 
inclusive classrooms were instructed by teachers certified in other content areas (e.g. 
elementary, mathematics, English).  
 
Participants 
 A total of 254 elementary students in third, fourth, and fifth grade attending two 
different schools participated in this study. Data from all students were separated into 
four categories (e.g. general education students, students at-risk, students with LD, and 
students with other disabilities). All data was statistically analyzed.  
Both phases of the assessment (with and without headphones) were conducted on 
the same day, in the natural learning environment. The decision to assess all students in 
their natural learning environments was made to eliminate the process of identifying and 
removing students with disabilities for the sole purpose of this research. The qualitative 
interviews took place immediately following the assessment phase. Participating student 




 Previous research indicates that chance success due to guessing contributes to 
error variance and diminishes the reliability of multiple-choice tests and true-false tests 
(Zimmerman & Williams, 2003). Therefore, an assessment that required the students to 
respond in short-answer format was sought. For this reason, the Qualitative Reading 
Inventory-5 (QRI-5) was chosen. Additionally, only narrative selections of the QRI-5 
were utilized; this was done in an attempt to reduce the likelihood of a student’s prior 
knowledge affecting the assessment outcome. 
The QRI-5 is a valid, evidence-based measure of reading improvement, 
specifically designed to provide a variety of different opportunities to assess a student’s 
reading behavior (Leslie & Caldwell, 2010). When taking the QRI-5, students are 
required to read a specific narrative or expository reading passage (according to 
predetermined reading level) and then respond to five to ten short-answer questions. The 
passages typically take no longer than 20 minutes to read. For the purpose of this 
research, the QRI-5 was utilized not to test reading improvement, but to assess the 
effectiveness of a noise-reducing learning accommodation during an independent reading 
comprehension inventory.  
Since its development, the QRI has been administered to measure accuracy of oral 
reading (Catts, Bridges, Little & Tomblin, 2008; Dahl, Scharer, & Lawson, 1999; Stahl, 
Pagnucco, & Stuttles, 1996), reading instructional level (Berninger, Abbott, Vermeulen, 
& Fulton, 2006; Kuhn, 2005; Worthy & Invernizzi, 1995), and reading comprehension 
(Catts, Adlof, & Weismer, 2006; Johnson-Glenberg, 1999; Paris & Paris, 2003). Initially 
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created as an individually administered assessment, the QRI-5 has now been successfully 
group administered to (a) estimate instructional reading levels, (b) indicate growth 
(through reading comprehension), and (c) monitor classroom progress (Response to 
Intervention) (Leslie & Caldwell, 2010). Additionally, descriptive statistics regarding 
comprehension are provided (see Table 4) for a selected number of reading passages 
from the QRI-5. Finally, an example of the passages, “The Trip to the Zoo” (see 
Appendix A), and “Tommie dePaola” (see Appendix B), along with the accompanying 
questions, (see Appendix C and D) are provided.  
 
Table 4 
Means and Standard Deviation of Comprehension 
Passage Reading 
Level 
n Mean Standard 
Deviation 
“The Trip to the Zoo” 3 33 .70 .15 
“A Special Birthday for Rosa” 3 25 .82 .08 
“Tomie dePaola” 4 76 .47 .22 
“Early Railroads” 4 22 .52 .21 
“Patricia McKissack” 5 52 .59 .18 
“Farming on the Great Plains” 5 17 .60 .16 
“The Early Life of Lois Lowry” 6 33 .69 .17 
“Building Pyramids 6 32 .79 .19 
*Adapted from: Leslie & Caldwell, 2011  
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As scale reliability and validity are of paramount concern in scientific 
measurement, establishing their presence in the QRI-5 is warranted.  To accomplish this, 
a review of extant work which utilized the QRI-5 was conducted.  Measures of reliability 
and validity were evaluated based on strength, and several of the findings are presented 
below.  This process established strong support for the reliability and validity of the 
instrument.  
Reliability. Several types of validity regarding the QRI-5 have been reported in 
prior studies including interjudge (also known as interrater), internal consistency, test-
retest and alternate form. The QRI-5 has reported exceedingly high interjudge reliability 
(.98+) from multiple tests (Leslie & Caldwell, 2010).  Thus, it has been shown that 
different judges consistently produce highly similar ratings.  In addition, The QRI-5 has 
demonstrated positive internal consistency reliability (examining how reliable the score is 
as an estimate of the true score) (Leslie & Caldwell, 2011). As recommended by Crocker 
and Algina (1986), the standard error of measurement (SEM) was used as the measure of 
internal consistency reliability; the range of SEM scores across all QRI-5 passages was 
an acceptable .11-.21. Test-retest reliability was likewise established in prior work.  In a 
study of a summer reading program in the state of Michigan, Paris, Pearson, Carpenter 
Siebenthal, and Laier (2002) demonstrated positive and significant test-retest reliability 
of student scores on the QRI-3. Lastly, alternate form reliability was also tested on the 
instructional-level decision component of the QRI-5; the reliability of instructional-level 
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decisions based on comprehension scores was well above .80, with 75% being calculated 
as greater than or equal to .90 (Leslie & Caldwell, 2011). 
Validity. A construct is said to be valid if it accurately represents the real-world 
phenomenon it is intended to model. The QRI-5 was partly chosen because of its well-
established validity by prior work (Leslie & Caldwell, 2010; Morsy, Kieffer, & Snow, 
2010; Nilsson, 2008). Two types of validity are addressed in this section: criterion-related 
validity and construct validity. Criterion-related validity evidence is presented by 
showing that the QRI-5 test scores are found to be statistically related to other established 
measures of reading comprehensions. As presented by Leslie and Caldwell (2011), 
statistically significant correlations have been found between instructional levels obtained 
from the QRI (both narrative and expository texts) and standardized reading 
comprehension test scores obtained from the California Achievement Test and Iowa Test 
of Basic Skills). Construct validity evidence is presented by (a) showing strong 
correlations among factors on the QRI-5 and (b) providing strong correlations between 
conceptual-knowledge scores and QRI-5 comprehension scores.  First, intercorrelations 
among total oral reading accuracy, word identification on the word lists, rate of reading 
and correlated rate, and semantically acceptable accuracy, were both positive and 
significantly significant (rs ranged from .34 to .59 with ns of 275-434, all ps < .001.) 
(Leslie & Caldwell, 2011). Second, the correlation between prior knowledge and 
comprehension is demonstrated as statistically significant at all levels, r(30) = .39, p < 
.02 (Leslie & Cadwell).       
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 In summation, there is ample evidence in the extant literature supporting the 
strength of both the reliability and validity of the QRI-5.  
  
Procedure 
 As stated previously, students were assessed in their natural learning environment 
(e.g. intervention classroom or inclusive classroom). For each student in the study, 
student reading levels were obtained from school records, reflective of standardized 
scores on the STAR Reading assessment. Classes were given appropriate grade level 
reading passages (i.e. third grade classes read the corresponding third grade level QRI-5 
reading passage and accompanying comprehension questions). Fifteen minutes before the 
intervention, the researcher arrived and remained in the back of the classroom. At 
approximately five minutes prior to the introduction of the study, the researcher recorded 
the sound level in the classroom. To introduce the process at the pre-established start 
time, the researcher then summarized for the students the entire research implementation 
process (i.e. what was going to take place). Students were shown the earphones, and a 
brief discussion about noise ensued.  
The students were then randomly selected to either wear or not wear the noise-
reducing headphones during the first reading assessment. During the second (different) 
reading assessment (five minutes after the first), students switched from (a) wearing to 
not wearing the headphones or (b) not wearing to wearing the headphones. All students 
completed both assessments. Data was collected, and answers were scored at a later time 
by both the researcher and a trained doctoral student to ensure inter-rater reliability. The 
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researcher recorded classroom sound levels five minutes prior to, and fifteen minutes into 
the assessment phase in each classroom (see Table 5). Selected students were 
individually interviewed in the hallway immediately following the second assessment.     
 
Table 5 




Grade level School dBA Rating 5 
Minutes Prior to 
Assessment Phase  
dBA Rating 15 
Minutes into 
Assessment Phase  
Intervention 3 1 63 53 
Intervention 3 1 60 49 
Inclusive 3 1 61 50 
Inclusive 3 1 59 50 
Intervention 4 2 56 62 
Intervention 4 2 59 51 
Intervention 4 1 60 50 
Intervention 4 1 59 51 
Inclusive 4 2 62 53 
Inclusive 4 2 63 53 
Inclusive 4 2 56 62 




Grade level School dBA Rating 5 
Minutes Prior to 
Assessment Phase  
dBA Rating 15 
Minutes into 
Assessment Phase  
Intervention 5 1 61 52 
Intervention 5 1 61 50 
Intervention 5 1 63 51 
Inclusive 5 2 61 52 
Inclusive 5 2 65 51 
Inclusive 5 2 64 54 
 
A more descriptive inventory of actual procedural commands follows: 
1. Enter classroom 15 minutes prior to the assessment 
2. Take noise level recording of occupied classroom 5 minutes prior to the 
implementation of the assessment 
3. Introduce myself 
4. Review student assent form 
5. Ask students to sign/print name on student assent form 
6. Ask a few general questions about taking a test (e.g. “What do you do when you 
take a test?”) 
7. Introduce the assessment and describe the procedure (i.e. read passage, and 
answer questions) 
8. Introduce noise-reducing headphones by describing what they do, and modeling 
how they are worn 
9. Explain random selection process for wearing/not wearing headphones 
10. Explain how, through random selection, each student will take one assessment 
with headphones, and one without 
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11. Hand out headphones 
12. Hand out assessment 
13. Instruct the students to begin reading and answering questions 
14. Ask students to put their pencils down when they are finished 
15. Ask for students with headphones to please put them on 
16. After all student have finished (approximately 30 minutes), collect first 
assessment 
17. Have students disinfect headphones with a Lysol wipe 
18. Collect headphones 
19. Handout “token of appreciation for taking part in the study” designer pencils 
20. Hand out headphones to the students that did not wear them during the first 
assessment 
21. Hand out second assessment 
22.  After all student have finished (approximately 30 minutes), collect second 
assessment 
23. Have students disinfect headphones with a Lysol wipe 
24. Collect headphones 
25. Thank students 
26. Individually interview selected students in the hallway one at a time 
 
Materials 
 The noise reduction rating (NRR) is a guide for consumers and professionals to 
accurately indentify the amount of noise reduction, in decibels (dB), users might obtain 
when wearing a particular hearing protector (NRR Update, 2009).  Values range from 0 
to 33 dB, the higher number being the greatest amount of protection. To reduce 
classroom environmental noise, the researcher acquired noise-reducing headphones. The 
specific headphones selected were Bilsom Lightning L1 Noise Blocking Headband 
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Earmuffs, which have a NRR rating of 25 (Sperian, 2009). The Bilsom Lightning L1 
earphones were chosen due to their NRR rating and because they are lightweight, adjust 
to fit small sizes, and are cost effective ($7.50 per pair).  
 External noise measurements are typically calculated as dBA, which describes the 
receiver’s noise at any moment in time (RITA, 2009). Typical primary classroom noise 
levels for unoccupied rooms range from 40-45 dBA (Airey & Mackenzie, 1999; 
Moodley, 1999; Shield & Dockrell, 2004), while occupied primary classroom noise 
levels can range anywhere from 54-74 dBA (Dockrell & Shield, 2006; Nelson, Kohnert, 
Sabur & Shaw, 2005; Norlander, Moas & Archer, 2005). The researcher utilized a sound 
level meter similar to the model used by Nelson, Kohnert, Sabur, and Shaw to measure 
classroom noise levels before, during, and after the reading assessment. For this study, 
the sound meter recorder selected was the Radio Shack Digital-Display Sound Meter 
Level (retails at $49.99). 
 Additionally, two Olympus VN-6000 Digital Recorders ($39.99 each) were 
utilized during the qualitative interviews. The Olympus VN-6000 Digital Recorder 
provides over 600 hours of continuous recording time (Olympus, 2010). The decision to 
use two digital recorders, as opposed to one, was made in an attempt to avert missing data 
in the event that one would malfunction.  
     
Data Collection and Scoring 
Parental consent and child assent was obtained from all parents and participants, 
in accordance with university IRB procedures. In order to demonstrate inter-scorer 
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reliability, the researcher and a trained doctoral student scored collected data. Inter-scorer 
reliability was achieved by correlating the scores given by the researcher and the trained 
doctoral student on over 35% of the total data collected. Inter-scorer agreement on 
assigning correct/incorrect answers was over 95% (M=100%) for this study. Validity for 
the qualitative data was achieved by having a trained doctoral student examine and 
review 50% of the qualitative data collected during the interviews; the reviewed 
transcribed data was deemed accurate.        
 
Analysis of the Data 
 During this experimental design, the same groups of students served as both 
treatment and control groups. Students were randomly assigned to wear and not wear the 
headphones while completing the reading comprehension inventory. The dependent 
measure, number of questions answered correctly, was calculated for both assessments 
(while wearing and not wearing the headphones). Data analysis via a paired samples t-test 
was conducted using the statistical software SPSS. A paired samples t-test was selected 
because two samples are involved, and the values for each sample were collected from 
the same individuals (Elvers, 2009). The paired samples t-test was used to determine if 
the two means were different from each other. Additionally, an ordinary least squares 
regression analysis was conducted to (a) further elucidate statistical findings, (b) 
statistically compare the effects across groups, and (c) to include control variables to 
isolate the variance of interest. Additionally, effect sizes (Cohen’s d) were calculated, as 
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well as calculations determining mean improvement by group. Lastly, the quantitative 
data was analyzed using emergent techniques as described by Creswell and Clark (2007).  
 
Qualitative Component 
Embedded Design. Creswell and Clark (2007) suggest an Embedded Design as 
the mixed methods research model when the researcher wants to answer the primary 
research question with quantitative data, and a secondary research question with 
qualitative data. The timing of the primary and secondary questions can either be 
concurrent (all research questions being addressed at the same time), or sequential 
(addressing the quantitative portion of the study first, followed by the qualitative 
component) (Creswell & Clark, 2007). For the purpose of this Embedded Design, the 
quantitative and qualitative phases took place in a concurrent method. The primary 
research question, “What is the impact of a noise-reducing learning accommodation 
utilized by students in third, fourth, and fifth grade with learning disabilities during an 
independent reading comprehension assessment?” was addressed quantitatively (as 
previously discussed), and the secondary research question, “Would you choose to wear 
the noise-reducing headphones during class if you were allowed to do so?” was addressed 
qualitatively. 
Sample. A purposive sample of 24 third, fourth, and fifth grade students 
participated in the qualitative component to this study. Students were selected in an 
attempt to mirror the participating student population. For the students selected, scores on 
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the reading inventory varied greatly, thus achieving maximum variation. A detailed 
account of participant demographics is included in chapter four.  
  Research Design. The researcher adhered to the guidelines illustrated by Creswell 
and Clark (2007) for conducting an Embedded Design. The data was concurrently, that is 
both research questions (e.g. primary and secondary), were addressed at the same time. 
All data (quantitative and qualitative) was collected on the same day for each of the 
participating classrooms.  
Purpose. The purpose of the qualitative component to this research study was to 
ultimately answer the following research question: “Would you choose to wear the noise-
reducing headphones during class if you were allowed to do so?” For school 
administrators, the answer to this question could serve as important factor in the decision 
making process regarding the use of noise-reducing headphones in the classroom.  
Procedure. Approval from the Clemson University Institutional Review Board 
(IRB) for this phenomenology was secured prior to the collecting of any data. Letters of 
approval (school administrator and teacher) were also obtained. Students with LD in self-
contained and inclusive third, fourth and fifth grade classrooms were asked to participate. 
Student assent, along with parental consent, was required for participation in this study.      
 Utilizing the methods and procedures discussed earlier, the researcher 
implemented a noise-reducing learning accommodation utilized by third, fourth, and fifth 
grade students during an independent reading comprehension inventory. During each 
two-phase session, observations of the participants in the classroom were conducted. 
After the two-phase assessment, selected students were asked the following question: 
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“Would you choose to wear the noise-reducing headphones during class if you were 
allowed to do so?” The follow-up question, “Why or why not?” was also asked. The 
interviews continued until no new themes emerged.  
Data Analysis. Once the study was complete, the researcher analyzed the 
qualitative data following the steps provided by Creswell and Clark. The researcher: (a) 
examined the data looking for broad trends, (b) coded and labeled the data, (c) identified 
themes, and (d) created a comparison matrix to visually support the findings. The results 
are addressed in chapter four (Results) and discussed in chapter five (Discussion).  
 
Pilot Study 
Introduction. The pilot study served as the foundation for this dissertation. After a 
preliminary review of literature on the learning theory Cognitive Information Processing, 
the researcher began the process of brainstorming ways that would increase the function 
of WM in students with LD. Ultimately, the research focused on the component of 
attention- specifically how to increase attention span- thus increasing the functioning of 
WM. To decrease auditory distraction while working from home, the researcher began to 
utilize noise-reducing headphones. Thus, the idea for the pilot study was born.   
This pilot study enabled close examination of the auditory distraction theory and 
design procedures by highlighting strengths and exposing possible flaws. The researcher 
hypothesized that by reducing auditory distraction the noise-reducing headphones would 
increase attention span, and positively affect the functioning of WM for students with 
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LD. Therefore, the following research question was generated: Will noise-reducing 
headphones positively affect the reading comprehension skills of students with LD?  
Participants and Settings. Four fifth-grade students with LD participated in this 
study. A detailed account of participant demographics is included in Table 6. The 
students receiving special education services received their primary educational 
instruction in an inclusive classroom. The classroom contained 15 students in general 
education, in addition to the four students with special needs. The diagnosis for receiving 
special education services for all four participants was LD. All students displayed 
enthusiasm toward participation in the study. The assessment took place in the inclusive 
classroom.    
 
Table 6 
Participant Demographics – Pilot Study 




Male 10 African-American Yes LD 
 
Female 10 Caucasian Yes LD 
 
Male 9 African-American No LD 
 




Instrumentation. The Qualitative Reading Inventory-4 (QRI-4) was utilized to test 
the effectiveness of the noise-reducing headphone on students with LD. As mentioned 
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previously, the QRI-4 is a valid research-based measure of student reading ability. As 
apposed to multiple-choice or true/false based assessments, students taking the QRI-4 
answer comprehension questions via a short-answer format. This allows the examiner to 
closely assess the reader’s understanding of the text (Leslie & Caldwell, 2006). The QRI-
4 includes both narrative and expository text.    
Data Collection and Scoring. In accordance with university IRB procedures, child 
assent and parental consent was obtained from all participants and parents prior to the 
implantation of this study. The researcher and a trained doctoral student scored all of the 
data in an attempt to secure inter-scorer reliability. Inter-scorer reliability was achieved 
by correlating the scores given by the researcher and the trained doctoral student. Inter-
scorer agreement on assigning correct/incorrect answers was over 97% (M=100%) for 
this study.      
Procedures. A single-subject ABAB design was utilized for this pilot study. 
Students first took the QRI-4 assessment while not wearing noise-reducing headphones. 
They then read and answered questions from another passage in the QRI-4 while wearing 
the noise-reducing headphones. A week later, the students followed the same procedure, 
thus completing the ABAB (no headphone, headphone, no headphone, headphone) 
protocol. All portions of the assessment were conducted in the student’s natural learning 
environment, the inclusive classroom. 
Results. The results demonstrate the positive effect that noise-reducing 
headphones have on the reading comprehension skills of students with LD. The overall 
number of correctly answered questions for all four participants when not wearing the 
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noise-reducing headphones was 20; when wearing the headphones, the total number of 
questions answered correctly was 33. The pilot study not only demonstrated effective 
results, but it also established a framework for turning the pilot study into a fully 
























 The purpose of this mixed-methods study was to investigate the impact of a noise-
reducing learning accommodation (noise-reducing headphones) utilized by elementary 
students with LD during an independent reading inventory. General education students, 
students identified as “at-risk” for school failure, students with LD, and students with 
other disabilities (e.g. OHI, EBD, SP, MD) at the third, fourth, and fifth grade levels 
participated in this research. The primary research question was as follows: Will noise-
reducing headphones positively affect the reading comprehension scores of students with 
LD? 
To answer this research question, all students completed an independent reading 
comprehension inventory. Students were randomly chosen to wear or not wear the noise-
reducing headphones during the first assessment. During the second reading assessment, 
students switch groups (i.e. if students wore the noise reducing headphones during the 
first reading assessment, they did not wear the headphones during the second reading 
assessment, and vice-versa). Therefore, all students served as both the treatment and 
control groups. Students were tested in their natural learning environment (e.g. general 
education or intervention classroom). Students read grade-level passages and answered 
relating comprehension questions as prescribed by the QRI-5. All testing (treatment and 
control) occurred on the same day (i.e. a third grade class took the two assessments while 
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wearing and then not-wearing the headphones on the same day) in a “back-to-back” 
implementation.  
The purpose of the qualitative component was to answer the research question: 
“Would you choose to wear the noise-reducing headphones during the school day if 
allowed to do so?” This qualitative inquiry was implemented to not only help explain and 
elaborate on the quantitative data, but to also help inform realistic decision-making 
policies regarding the purchasing and use of noise-reducing headphones in the classroom 
(i.e. would students choose to wear them if presented with the opportunity to do so?). By 
following an Embedded Experimental Design, the researcher presented selected students 
with the following question: “Would you choose to wear the noise-reducing headphones 
during class if you were allowed to do so?” The follow-up question, “Why or why not?” 
was asked when students did not offer an unsolicited explanation to their response.  
 This chapter provides the results of the analyses of the quantitative and 
qualitative data from this study. 
 
Quantitative Data Analysis 
Overall Findings. Of all groups tested, students in the categories of LD and other 
disabilities showed the most improvement while wearing the noise-reducing headphones. 
Additionally, scores of general education students demonstrated the least improvement 
when wearing the noise-reducing headphones. 
Participant Demographics. Table 7 presents demographic variables for all 
participants. Roughly half of the sample was female (49.2%), and all students were either 
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in the third (21.7%), fourth (46.9%) or fifth (31.5%) grade. All student reading levels 
were taken from school records, according to their individual STAR Reading 
(standardized reading assessment) scores. Mean reading levels were over one grade lower 
for students with LD compared to general education students (3.30 and 4.89, 
respectively). Over half of all students tested were eligible for free or reduced lunch 
status (138 out of a total of 254 students). General education students (n=163) 
represented the largest group tested, while students with other disabilities (n=17) 
embodied the smallest number of students assessed. Table 8 presents specific disabilities 

























Gender      
     N (%) Female 80 (49.1) 21 (53.8) 17 (48.6) 7 (41.2) 125 (49.2) 
Grade Level      
     N (%) 3
rd
 30 (18.4) 9 (23.1) 9 (25.7) 7 (41.2) 55 (21.7) 
     N (%) 4
th









      
     N (%) 5
th
 48 (29.4) 15 (38.5) 14 (40.0) 3 (17.6) 80 (31.5) 
Reading Level      
     Mean 4.89 4.02 3.30 3.09 4.41 
     SD 1.86 1.25 1.02 .664 1.75 
     Range 1-13 2-7 1-6 1-4 1-13 
Lunch Status      
     N (%) Free   48 (29.4) 31 (79.5) 21 (60.0) 15 (88.2) 115 (45.3) 
     N (%) 
Reduced 
   12 (7.4) 4 (10.3) 5 (14.3) 2 (11.8) 23 (9.1) 
     N (%) Pay 103 (63.2) 4 (10.3) 9 (25.7) 0 (0.0) 116 (45.7) 
 
Table 8 
Individual Disabilities of Other Disability Group 
Gender School Grade Classroom Disability 
M 1 5 Intervention Other Health Impairment
 
F 1 5 Intervention Emotional Disturbance 
M 1 5 Intervention Other Health Impairment 
M 2 5 General Education Other Health Impairment 
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Gender School Grade Classroom Disability 
F 1 4 Intervention Speech or Language Impairment 
M 1 4 Intervention Speech or Language Impairment 
M 1 4 Intervention Other Health Impairment 
M 1 4 Intervention Other Health Impairment 
M 1 4 Intervention Emotional Disturbance 
F 1 4 Intervention Other Health Impairment 
F 1 4 Intervention Other Health Impairment 
M 1 3 Intervention Speech or Language Impairment 
M 2 3 General Education Developmental Disability 
F 2 3 General Education Multiple Disabilities 
M 1 3 Intervention Speech or Language Impairment 
F 1 3 Intervention Speech or Language Impairment 
M 1 3 Intervention Other Health Impairment 
 
 
Mean Improvement by Group. For each of the four groups of students tested (e.g. 
general education, at-risk, LD, and other disabilities), the means of scores when not 
wearing and not wearing the headphones were calculated. Students with LD 
demonstrated the greatest improvement while wearing the noise-reducing headphones. 
While not wearing the headphones, students with LD posted an average score of 2.1 out 
of a possible 10; while wearing the noise-reducing headphones, students with LD posted 
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an average score of 2.9. Overall, when not wearing the noise-reducing headphones, 
students with LD answered 76 questions correctly out of 350; while wearing the noise-
reducing headphones, the total number of correctly answered questions increased to 104. 
Conversely, the general education group of students showed the least improvement from 
not wearing to wearing the noise-reducing headphones; on both assessments (i.e. with 
and without headphones), students answered exactly 882 questions correctly out of a 
possible 1,630.  Figure 2 serves as a visual representation of the average improvement in 
scores for all four groups of students tested.   
 
Figure 2 





Paired-Samples t-test. Next, a series of paired-samples t-tests were conducted to 
allow for significance testing between comprehension scores when students wore 
headphones and when they did not. Table 9 provides the results of the t-tests. Students 
with other disabilities did significantly differ between scores with headphones and scores 
without, at the .05 level (t=2.46, p=.03). However, students with learning disabilities 
approached significance, yet did not cross the traditional .05 threshold (t=1.92, p=.06). 
Lastly, neither general education nor at-risk students were close to approaching the .05 














1.18 1.92 2.46 1.67 
df 162 38 34 16 253 
p-value 1.00 .25 .06 .03 .09 
 
 
Regression Analysis. An ordinary least squares regression analysis was conducted 
to (a) further elucidate the statistical findings, (b) statistically compare the effects across 
groups, and (c) to include control variables to isolate the variance of interest.  Before the 
primary analysis was conducted, the assumptions of linearity, homoscedasticity, and 
normality were tested via examination of scatterplots and normal probability plots; no 
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assumption violations were detected. The following variables were included in the 
regression. The dependent variable was the difference (or improvement) between the 
scores with headphones and without. Thus, for each subject, the difference variable was 
calculated by subtracting the student’s score without using headphones from their score 
while using headphones. The independent variable is the student group category (e.g. 
general education students, students at-risk, students with LD, and students with other 
disabilities). As this is a categorical variable, as series of dummy-coded variables were 
created. The at-risk variable was coded “1” if the student was at-risk, and a zero 
otherwise; the learning disability variable was coded “1” if the student had a learning 
disability, and a zero otherwise; and the other disability variable was coded “1” if the 
student had a different disability, and a zero otherwise. Thus, the comparison group was 
general education; general education students had zeros coded for all three of the above 
variables. Therefore the resulting coefficients for the 3 disability variables represent 
comparisons between difference (or improvement) scores with positive coefficients 
indicating that students with the corresponding disability improved more with 
headphones than did general education students.   
In an effort to isolate the variance in the relationship between the independent 
variables and dependent variable, and reduce the chances of spurious effects, several 
control variables were included:  (a) gender (male or female), (b) grade (3, 4, or 5), (c) 
reading level (1-13), (d) lunch (free, reduced, or pay), (e) order (0=wore headphones 
during first assessment, 1=wore headphones during second assessment), and (f) sound 
level in room as measured in decibels) 15 minutes into assessment phase (50dBA -
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62dBA). Descriptive statistics for the variables included in the regression can be found in 
Table 10.  The correlations among the variables are presented in Table 11.  Results of the 
regression analysis are presented in Table 12. Figure 3 serves as a visual representation of 
the results of the regression analysis.  
 As shown in Table 14, none of the control variables were significant in predicting 
test scores, which helps rule out these variables as spurious causes of the following 
findings.  With regard to the main effects, there were no significant differences in score 
improvement, when compared with general education students, for either the at-risk 
students (β =.07; p=.33) or the other disability students (β =.07; p=.29).  However, when 
compared with general education students, those with learning disabilities did show 
significantly higher improvement when using headphones (β =.14; p=.048).   
 
Table 10 




Measurement Mean SD Min Max 
Gender Dummy Variable; 1 = Female .49 .50 0 1 
Grade Student’s Grade Level 4.10 .72 3 5 
Reading Level Student’s Reading Level 4.41 1.75 1 13 




Measurement Mean SD Min Max 
Order Dummy Variable; 1= Student wore 
Headphones on Second Assessment 
1.47 .50 0 1 
Decibel Level Decibel Level measured 15 Minutes 
Into Assessment 
53.06 4.10 49 63 
At-Risk Dummy Variable; 1 = Student At-Risk 
of Disability 
.15 .36 0 1 
Learning 
Disability 
Dummy Variable; 1 = Student has 
Learning Disability 
.14 .35 0 1 
Other 
Disability 
Dummy Variable; 1 = Student has 
Other Disability 
.07 .25 0 1 
Improvement  QRI-5 Assessment Score With 
Headphones Minus Score without 
Headphones 





  1 2 3 4 5 6 7 8 9 
1 Gender          
2 Grade -.01         
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  1 2 3 4 5 6 7 8 9 
3 Reading Level -.01 .38        
4 Lunch .03 .03 .26       
5 Order .03 -.01 -.03 .02      
6 Decibel Level -.07 -.05 -.08 -.03 -.01     
7 At-Risk .04 .03 -.10 -.29 .06 -.02    
8 Learning 
Disability 
.01 .03 -.26 -.12 .03 -.08 -.17   
9 Other Disability -.04 -.12 -.20 -.23 -.03 .07 -.11 -.11  
10 Improvement -.07 -.05 -.10 -.03 .05 -.00 .03 .13 .05 









     Gender -.07 
     Grade -.03 
     Reading Level -.04 
     Lunch .03 





     Decibel Level .00 
Main Effects  
     At-Risk
2 
.07 































Headphones: Most Effective 
Headphones: Least Effective 
Students with LD 






Effect Size. A fourth statistical analysis on the collected data was conducted to 
provide further clarification of, and to expound on, the findings. Calculated effect size is 
often the preferred statistical analysis to quantify the size of the difference between two 
sets of data (Coe, 2002). Therefore, to measure the impact of the noise-reducing 
headphones, effect sizes (using Cohen’s d) were calculated for the entire sample and for 
each of the four disability-related groups of students (e.g. general education, at-risk, LD, 
and other disabilities). Effect sizes utilizing Cohen’s d were chosen due to the fact that 
Cohen’s d is the best-known measure of effect size (Wilcox, 2006).  Cohen’s d is 
essentially the degree to which sample results differ from the null hypothesis (Cohen, 
1994).  The formula for Cohen’s d when paired samples are utilized is the mean 
difference between pairs (in this case, the average difference between a student’s score 
while wearing headphones and the student’s score while not wearing headphones) 
divided by the standard deviation of the differences (Kotrlik & Williams, 2003).  Table 
13 presents these two statistics along with the corresponding effect size.  Notably, the 
largest mean difference is held by those with learning disabilities (.80).   
The two largest effect sizes were found in the two student groups with disabilities.  
Students with learning disabilities showed an effect size of .32, which is generally 
referred to as a moderate, or medium, effect size (Cohen, 1988), while students with other 
disabilities produced the strongest effect size, .59. Conversely, general education students 
posted an effect size of approximately zero (Cohen’s d = .00) while wearing the noise-
reducing headphones. Overall, the noise-reducing headphones increased comprehension 




Effect Size  
 General 
Education 










.33 .80 .59 .20 
SD ⃰ 1.86 1.77 2.47 1.00 1.91 
Effect Size
*
 .00 .19 .32 .59 .11 
 
*




 As demonstrated by the findings of three independent statistical analyses, (a) 
mean improvement by group, (b) regression analysis, and (c) effect size, the noise-
reducing headphones successfully increased the reading comprehension scores for 
students with LD. Additionally, the effectiveness of noise-reducing headphones for the 
LD group was partially supported (.06 significance level) by the calculated t-test. Overall, 
of the four groups of students tested, three groups (at-risk, LD, and other disabilities) 
showed improvement while wearing the noise-reducing headphones. However, only the 
general education group demonstrated a zero calculated improvement on the reading 
comprehension questions when wearing the noise reducing headphones. That being said, 
of the 163 general education students tested, scores improved for 54 students while 
wearing the headphones.  
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Qualitative Data Analysis 
Overall Findings. From the feedback during the interview process, overall 
findings indicate that the student participants seemed to enjoy the experience of wearing 
the headphones, and taking part in the study. Furthermore, students seemed genuinely 
excited to have an opportunity to share their thoughts wearing the headphones. Responses 
centered on “self”, “others”, and a combination of both. Three topics were developed, 
and are presented in the following sections.    
Participant Demographics. To achieve maximum variation, twenty-four students 
were purposively selected to participate in the two-phase qualitative inquiry.  In an 
attempt to mirror the sample of participants in the quantitative component, a purposive 
sample was selected for the interviews. Table 14 presents demographic variables for all 
participants. Students were selected in an attempt to mirror the population of the 
quantitative study as close as possible (i.e. students from the two schools, all three grades, 
and all four groups). As was the case in the quantitative study, over half of all students 
selected to take part in the interviews were eligible for free or reduced lunch status (15 
out of a total of 24 students). Also similar to the quantitative study, general education 
students (n=13) represented the largest group interviewed, and students with other 





























Gender      
     N Female  6 2 3 1 12 
Grade Level      
     N 3
rd
 3 1 1 0 5 
     N 4
th
 4 1 2 1 8 
     N 5
th
 6 2 2 1 11 
Reading Level      
     Mean 5.00 4.37 3.06 3.09 4.36 
     SD 1.67 .618 .687 .664 1.50 
     Range 1.4-8.7 3.7-4.9 2.1-4.0 3.4-3.5 1.4-8.7 
Lunch Status      
     N Free 6 2 3 1 12 
     N Reduced 3 0 0 0 3 
     N Pay 4 2  2 1 9 
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Research Question. Qualitative research is typically inspired by the researcher’s 
excitement and curiosity regarding a certain topic (Moustakas, 1994). As previously 
explored, this entire research study stems from the researchers previous experience 
utilizing noise-reducing headphones as a student. The researcher is personally interested 
in learning how other individuals, especially those with LD, experience a reduction in 
noise in the classroom. The research question, “Would you choose to wear the noise-
reducing headphones during class if you were allowed to do so?” was asked to 24 
elementary students immediately following the implementation of the assessment phases 
(typically 5-20 minutes following the second assessment) in the hallway directly outside 
of the classroom.      
Transcription of Interviews. Following the conclusion of the study (quantitative 
and qualitative), the researcher transcribed all of the interviews utilizing the Olympus 
VN-6000 Digital Recorder and Microsoft Word via a laptop. Each of the 24 interviews 
were listened to, and transcribed in their entirety. Playback of interviews occurred until 
the researcher was confident all data was transcribed accurately. A trained doctoral 
student listened to 12 of the interviews to ensure accuracy; inter-transcriber agreement on 
accuracy of transcription was achieved, as both the researcher and doctoral student 
transcribed identical data. Inter-coder agreement was also achieved; both the researcher 
and trained doctoral student developed similar topics. 
Significant Statements and Topics. After all of the data was transcribed, the 
researcher began the task of exploring the data to (a) develop broad trends, and (b) 
develop a preliminary understanding of the database. The next step was to code the data 
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so that the evidence reflects increasingly broader perspectives. Immediately following 
this task, the researcher began to highlight significant statements (quotes) that provide an 
understanding of how the students experienced the phenomenon of wearing the noise-
reducing headphones. From the 24 interview transcripts, 24 significant statements were 
extracted. Using the methods outlined by Creswell and Clark, three topics were 
developed from the 24 significant statements. The three topics are presented along with 
the supporting significant statements that best represent the essence of the topic.    
Comparison Matrix. The organizing framework for this qualitative component 
collimates in a comparison matrix, as described byAccording to Creswell and Clark 
(2007); the results of the qualitative data are displayed through the use of a visual 
representation matrix. Table 15 illustrates the matrix from the data collected during the 
interview process; the matrix reflects the student responses to the question: “Would you 
choose to wear the noise-reducing headphones during class if you were allowed to do 





Topic Answer Significant Statements 
Internal Yes “It keeps me focused on my work, not 
anyone else.” 
Internal Yes “I could do better on my test than I do now.” 
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Topic Answer Significant Statements 
Internal Yes “I could focus more. I think it helped me.” 
Internal Yes “I could concentrate more, get better 
grades.” 
Internal Yes “It makes me focus better, it makes me want 
to stay on-track whenever I’m reading and 
writing.” 
Internal Yes “I could concentrate better, and listen better, 
and get my work done faster.” 
Internal No “It was hard to think about  
External Yes “People are always talking and making 
noise.” 
External Yes “It blocks out all of the sound.” 
External Yes “Sometimes other people are so loud.” 
External Yes “If someone else is talking when you are 
going your work, you won’t be able to hear 
them.” 
External Yes “I liked not hearing people read out loud. 
They bother me.” 
External Yes “Other kids make noise.” 
External Yes “The other people in the class, they be loud.” 
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Topic Answer Significant Statements 
External No “I like talking to Jessie, and if I wore the 
headphones I would not be able to hear what 
she says.” 
Internal and External Yes “So I can’t get distracted by other things. I 
sit next to the window and the heater, and I 
always get distracted by them.” 
Internal and External Yes “It would keep the noise out, and I would 
have no interruptions. I can hardly 
concentrate when the class is noisy.” 
Internal and External Yes “I usually get distracted and in trouble 
because of the people around me.” 
Internal and External Yes “It’s like if you’re taking a test, and 
somebody right beside you is making noise, 
and you wanna get them out of your head, 
you could just put on the headphones.” 
Internal and External Yes “It helped me do better because a lot of 
people talk in class. It would drown out 
distractions and I kind of get distracted real 
easy.” 
Internal and External Yes “I usually get distracted by other things, and 
the headphones would make me focused.” 
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Topic Answer Significant Statements 
Internal and External Yes “People make a lot of noise, and I can’t 
concentrate.” 
Internal and External Yes “I hate sitting next to people. They are 
always noisy, and I can’t get anything 
done.” 




 Participant Specifics. Additional information regarding: (a) group category, (b) 
reply, (c) grade level, (d) reading level, and (d) assessment score is provided in Table 16. 
Interestingly, two of the three students that answered, “No” to the question, “Would you 
choose to wear the headphones during class if you were allowed to do so?” scored better 
when wearing the headphones. Conversely, six of the 21 students that replied, “Yes”, 
scored worse when wearing the headphones. These findings are imperative, especially 
when taking into consideration whether or not to allow students to make their own 
















General Education Yes 3 4.9 6 8 
LD Yes 3 3.3 6 4 
General Education Yes 4 5.2 7 6 
General Education Yes 3 1.4 3 3 
At-Risk Yes 3 3.7 4 4 
LD Yes 4 2.9 3 2 
At-Risk Yes 4 2.6 5 4 
General Education Yes 4 3.9 6 6 
Other Disability Yes 4 3.1 1 6 
General Education Yes 4 3.3 3 2 
General Education Yes 4 6 7 6 
LD Yes 4 2 0 0 
General Education Yes 4 5.5 6 6 
General Education Yes 5 8.7 7 7 
Other Disability Yes 5 3.4 0 0 
At-Risk Yes 5 5 4 8 
LD Yes 5 2.1 1 4 
LD Yes 5 5 5 4 
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General Education Yes 5 5.9 3 4 
General Education Yes 5 5.6 6 7 
At-Risk Yes 5 4.9 1 0 
General Education No 5 3.4 7 2 
General Education No 5 4.7 6 6 
General Education No 5 4.9 6 4 
 
Summary 
The replies to the proposed question, “Would you choose to wear the noise-
reducing headphones during class if you were allowed to do so?”, followed by “Why?” or 
“Why not?” were answered by a total of 24 elementary students. Twenty-one of the 24 
students that participated in the interviews responded with a, “Yes.” Student explanations 
for this response focused on three principles: (a) internal (i.e. to help the individual 
internally), (b) external (i.e. to reduce external distraction), and (c) internal and external 










 This chapter contains the summary of hypothesis and results, along with the 
theoretical and practical implications of the research findings of this study. Limitations 
and implications for future research are also discussed. Additionally, a discussion 
regarding the statistical findings and how they relate to the identified null hypothesis is 
presented. Lastly, and in addition to the statistical analyses, the results of the qualitative 
component are addressed in an attempt to develop an overall statement of findings of this 
empirical study.   
 
Summary of Hypothesis and Results 
Before this study was implemented, a null hypothesis was generated to indicate 
research expectations. This hypothesis was tested using a pre- and post-test format (i.e. 
with headphones and without). The results were analyzed utilizing a paired-samples t-
test. The null hypothesis was as follows: 
H0: There will be no significant difference on the measures of reading 
comprehension between the assessments when students with LD wear the noise-reducing 
headphones, and the assessments when the students do not wear the noise-reducing 
headphones. 
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According to the paired-samples t-test, one would have to fail to reject the 
established null hypothesis, as the calculated significance level (.06) did not cross the 
typical threshold of .05. Although the t-test was not significant, three additional analyses 
were conducted that demonstrated a significant positive relationship between the wearing 
of the noise-reduced headphones and an increase in comprehension scores: (a) mean 
improvement by group, (b) regression analysis, and (c) calculated effect sizes.  
The mean improvement by group findings indicate a significant increase in scores 
for students with LD when wearing the noise-reducing headphones, compared to when 
not wearing the headphones. Twenty of the 35 students with LD tested demonstrated an 
increase in reading comprehension scores while wearing the noise-reducing headphones; 
and among those that showed an increase in scores, some demonstrated a significant gain 
(i.e. up to a 60% increase). The results of the mean improvement by group begin to 
establish the effectiveness of the noise-reducing for students with LD.   
According to the t-test, students with learning disabilities approached significance 
(t=1.92; p=.06), but did not cross the traditional .05 threshold.  This lack of significance 
is likely a function of the sample size since, ceteris paribus (e.g. effect size remains the 
same), a slightly larger sample could have produced a significant p-value. Additionally, 
neither general education nor at-risk students approached the .05 significance level. The 
only group of students that achieved significance was the other disabilities group (.03).  
The regression analysis supported and extended the results of the effect size 
calculations and t-tests. Primarily, the regression analysis produced a quantification of the 
between-disability-group benefits of headphone usage. Each group was compared to 
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general education students while controlling for several important correlates. The 
findings lend strong support to the concept that wearing noise-reducing headphones is far 
more beneficial to students with learning disabilities than to those in general education.  
The added benefits, once the control variables had been accounted-for, were not as 
dramatic for the at-risk and other disabilities students. Nevertheless, both of these groups 
did yield positive coefficients indicating that there was still some improvement over 
general education students.  
According to effect size calculations (Cohen’s d), the effect size was greatest for 
the other disabilities group (a large size at .59), followed by the LD group (a moderate 
size at .32). While the noise-reducing headphones were most effective for the students in 
the other disabilities category (according to the calculated effect sizes), the largest mean 
difference for any group was held by those with LD (.80). The large effect size for the 
other disabilities category, and not LD, is due to the calculated standard deviation of 
scores; students tended to reflect a similar score differential (e.g. with headphones 
compared to without headphones) in the other disabilities category. Even though there 
was greater variance in the scores for the LD category compared to that of the other 
disabilities category, students in the LD category did demonstrate the greatest gains in 
score differential among all groups. In summation, when taking into account all four 
statistical quantitative analyses, noise-reducing headphones may be a useful tool for 
improving academic achievement for students with LD. 
During the qualitative component to this study, and overall, students were very 
responsive to the interview process. Students seemed genuinely excited about being 
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presented with an opportunity to respond verbally to questions regarding the headphones. 
The vast majority of their answers were positive, meaningful, and in-depth, especially for 
elementary students. Themes were easily drawn-out from their responses. Twenty-one of 
the 24 students that participated in the interviews answered, “Yes” to the research 
question, “Would you choose to wear the noise-reducing headphones during class if you 
were allowed to do so?” This information, in addition to the quantitative findings, could 
prove vital for administrators when forced with the decision to potentially invest in the 
use of noise-reducing headphones or not.  
 
Theoretical Implications of the Research Findings 
 The goal of this study was to extend, and in a way merge, the findings of two 
independently (and extensively) researched academic areas: (a) WM and students with 
LD, and (b) noise and academic performance. These theoretical concepts were presented 
in two independent searches of current literature in chapter two. 
Researchers in the fields of cognitive psychology and education have gone to 
great lengths to demonstrate the findings that strengthen the following two independent 
statements: (a) students with LD have difficulties in certain WM functioning, and (b) 
academic performance can be negatively affected by increased noise levels. The results 
of this study support, and expand these findings.   
 The research presented in Chapter Two on WM and students with LD 
demonstrates (a) academic and everyday recall tests are poor for students with LD, (b) 
students with difficulties in mathematics also demonstrate deficits in WM, (c) WM skills 
 82 
are significantly related to RD, and (d) skilled readers outperform less skilled readers on 
measures of WM. However, researchers have begun to identify, create, and implement 
strategies that have successfully aided individuals with LD in the process of utilizing 
their WM skills effectively.  The findings of this empirical study extend the research 
presented in Chapter Two by offering a learning accommodation that may augment the 
WM functioning of individuals with LD by increasing one’s ability to pay attention to a 
selected task. Table 17 presents how the findings from this study support the results of 
previous research on WM and students with LD.   
 
Table 17 
WM and Students with LD – Supporting Evidence 
 
Author(s) / Date Findings 
Supported 
How Results of Present Research 
Support Previous Findings 
Henry (2001) 
 
Yes Students with LD were outperformed 
by all other student categories 
Swanson & Sachse-Lee 
(2001) 
Yes Students with LD demonstrated poor 
reading comprehension  
Gathercole & Pickering 
(2001) 
Yes Students with LD demonstrated deficits 
in WM 
McNamara & Wong (2003) Yes Students with LD displayed poor recall 
skills 
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Author(s) / Date Findings 
Supported 
How Results of Present Research 
Support Previous Findings 
Kibby, Marks, Morgan & 
Long (2004) 
Yes Students with LD demonstrated poor 
WM functioning 
Pickering & Gathercole 
(2004) 
Yes Students with LD performed poorly on 
WM measures 
Passolunghi & Siegel 
(2004) 
No Deficits in WM were based on reading 
comprehension 
Littlefield & Klein (2005) No WM functioning was tested via reading 
comprehension 
van der Sluis, van der Leij 
& de Jong (2005) 
No Children with low reading levels did 
show deficits in WM 
Gathercole, Alloway, 
Willis, & Adams (2004) 
Yes Assessment scores were a predictor of 
reading level 
Swanson, Howard & Saez 
(2006) 
Yes Skilled readers outperformed less 
skilled readers on reading 
comprehension assessment 
Maehler & Schuchardt 
(2009) 
Yes Students with LD demonstrated deficits 




The effect of noise on academic performance has been studied for generations. 
Researchers continue to disseminate findings that demonstrate, (a) LTM and STM are 
impaired by auditory distraction, (b) academic performance declines when participants 
are exposed to loud music, (c) recognition skills are negatively affected by high noise 
levels, (d) academically, children perform better in quieter settings, (e) reading 
comprehension is negatively affected by auditory distraction, (f) student concentration 
levels increase after classroom noise levels are decreased, and (g) noise increases stress 
and negatively affects work performance. Clearly, researchers have, and continue to 
demonstrate the ill-effects of noise on academic performance. By utilizing noise-reducing 
headphones, the result of this empirical study serves as a technique to combat the 
previously demonstrated adverse effects of auditory distraction on student performance in 
the classroom, especially for students with LD. Table 18 presents the findings from this 
present study and how they support the findings of previous research on the ill-effects of 
noise on academic performance. 
 
Table 18 
The Effects of Noise – Supporting Evidence 
   
Author(s) / Date Findings 
Supported 
How Results of Present Research 
Support Previous Findings 
Hygge, Evans & Bullinger, 
(2002) 
No Present study did not test effect of vicinity 
of airport location  
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Author(s) / Date Findings 
Supported 
How Results of Present Research 
Support Previous Findings 
Furnham & Strback (2002) Yes Overall (calculated mean for all student 
categories) students performed better 
when auditory distraction was reduced 
Hygge (2002) Yes Recall negatively affected by noise for the 
students in the disability categories 
Jamieson, Kranjc, Yu & 
Hodgetts (2008) 
Yes Students (especially the disability 
categories) performed better when 
exposed to less auditory distraction 
Boman (2004) Yes For students in the disability categories, 
comprehension was negatively affected by 
noise 
Gumenyuk, Korzyukov, 
Alho, Escera & Naatanen 
(2004) 
Yes Auditory distraction resulted in decreased 
performance, especially those in the 
disability categories 
Nelson, Kohnert, Sabur, 
Shaw (2005) 
No Picture-word relationships were not 
assessed 
Norlander, Moas & Archer 
(2005) 
Yes Students in the disability categories 
demonstrated higher concentration levels 
as evident by their corresponding scores 
while wearing the headphones 
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Author(s) / Date Findings 
Supported 
How Results of Present Research 
Support Previous Findings 
Stansfiled et al. (2005) No No aircraft noise assessed 
Dockrell & Shield (2006) Yes Auditory distraction for disability groups 
resulted in lower overall reading 
comprehension scores 
Soderlund, Sikstrom & 
Smart (2007) 
No White noise not assessed 
Elliott, Bhagat & Lynn 
(2007) 
No Irrelevant noise not assessed 
Fosnaric & Planinsec 
(2008) 
Yes Auditory distraction negatively affected 




In addition to the findings regarding WM and students with LD, and the ill-effects 
of noise on academic performance, the theoretical framework for this empirical research 
study was based on the learning theory CIP. According the CIP learning theory, the mind 
possesses structures consisting of components and procedures for processing, storing, 
retrieving, transforming, and using information (Andre & Phye, 1986). A computer 
serves as a metaphor for human mental processing (Gagne, Yekovich, & Yekovich, 
1993). By focusing on role that attention plays in STM and the memory recall process, an 
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attempt was made to increase the WM functioning of students with LD by utilizing noise-
reducing headphones. Figure 3 represents the addition of noise-reducing headphones to 
the original CIP Conceptual Framework presented in Chapter Two.  
 
Figure 3 














Source: Adapted from Driscoll (2005) 
 
The apparent success of this procedure, implementing noise-reducing headphones 
for students with LD while completing a reading comprehension assessment, supports the 
theory that attention can be increased through the elimination of auditory distraction. This 
process, in-turn, appears to increase the WM function of students with LD, as evident by 
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Practical Implications of the Research Findings 
Teachers and administrators alike can find value in the results of this study. Taken 
together, the results of both the quantitative and qualitative components of this research 
indicate that noise-reducing headphones are effective for students with LD, and that 
students would choose to wear them during class if they were allowed. As the focus on 
high-stakes testing continues to increase, the results of this research (both quantitative 
and qualitative) could prove invaluable for students and school districts alike.   
In an attempt to reform the public school system, President G. W. Bush instituted 
the No Child Left Behind Act (NCLB) of 2001 (P.L. 107-110) that serves as an attempt to 
reform the public school system by reauthorizing and amending federal educational 
programs established in the Elementary and Secondary Education Act (ESEA) of 1965 
(Yell, 2006), which itself was enacted to improve achievement among low-income 
students (Cortiella, 2007). The two main focal points of NCLB are (a) the creation of 
state-wide content standards and (b) state accountability measures. NCLB requires states 
to adopt and regulate content standards that students must make adequate yearly progress 
(AYP) toward. Schools and educators are also accountable for how well their students 
perform on high-stakes tests. Such tests are being used to measure whether state-created 
standards are being met. The emergence of high-stakes testing, however, is not a new 
phenomenon. At least three presidencies have included high-stakes tests as part of their 
federal education policy (Smith & Fey, 2000). The goal, in accordance with NCLB, is 
that all students will test proficient on state-level exams (high-stakes tests) that measure 
achievement of state-wide content standards by the year 2014. Through the creation of 
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NCLB, the Federal Government has laid the foundation for high-stakes tests as a 
requirement for high school graduation.  
As part of the accountability process of the NCLB, all students (with and without 
disabilities) have been under increased pressure to pass high-stakes tests that often 
determine (a) promotion to the next grade, and (b) the completion of a standard high 
school diploma (Fletcher et al., 2009). The basic practical implication of this study is 
simple: the scores of some students (not all), specifically those with LD, may increase 
with the use of a $7 set of noise-reducing headphones.  
 
Limitations and Implications for Future Research 
This study is not without its limitations. The following set of limitations revolved 
around student participation of this study: (a) all of the students labeled “at-risk” came 
from one school, (b) all of the general education students came from one school, (c) 14 of 
the 17 students in the “Other Disabilities” category came from one school, and (d) 17 of 
the 24 students that took part in the qualitative inquiry were from one school. Therefore, 
future research (both quantitative and qualitative) regarding the academic impact of 
noise-reducing headphones could contain (for each student category) a larger sample size, 
student participation from multiple schools, and greater participant diversity (as 
mentioned previously, both schools contained a large number of students that qualified 
for free or reduced lunch status).   
Limitations concerning the assessment component of this study are also noted. All 
students were assessed on only one day, utilizing only one assessment, the QRI-5. 
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Additionally, only reading comprehension skills were assessed. Future research could 
focus on the affect of noise on specific WM functions while utilizing multiple reading 
inventories in addition to the QRI-5, possibly the Informal Reading Inventory (Roe & 
Burns, 2007). Also, academic skills could be assessed on more than one day, and in more 
than one academic area (e.g. mathematics).  
The actual interview process also contained limitations. Interviews were often 
conducted in crowded, noisy, hallways. Additionally, and due to time constraints, the vast 
majority of the interviews were relatively short in duration (less than five minutes). 
Future research involving the interviewing of student participants could take place in 
more secure locations, with a greater amount of time set aside to complete the actual 
interviews.  
Finally, for the majority of student participants, it was the first time they had 
experienced what it was like to wear noise-reducing headphones. In the future, 
researchers could provide more “non-assessed” time for the students to become familiar 
with the headphones. The student scores of this study may be reflective of the “newness” 
of the experience. 
Summary 
This research on the ill-effects of noise on academic performance brings 
continued insight into effective learning accommodations for students with LD. The 
students in this project completed a grade-level reading assessment while wearing and not 
wearing noise-reducing headphones. Overall, students with LD performed better while 
wearing the noise-reducing headphones, as evident by three of the four independent 
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statistical analyses conducted, (a) mean improvement by group, (b) regression analysis, 
and (c) effect size. Additionally, the fourth statistical analysis (a paired-samples t-test) 
partially supports the research hypothesis that noise-reducing headphones effectively 
increase the reading comprehension scores of students with LD. When taking into 
account the results of the four quantitative statistical analyses, and the findings of the 
qualitative component, this research contributes to the growing understanding of how to 


















In an attempt to expand upon the information captured from the mixed-methods 
study that was previously described, the researcher asked the same students that 
participated in the qualitative component of the study two follow-up questions to help 
shed light on the experience of wearing the noise-reducing headphones (e.g. elaborate 
and bring meaning to the quantitative findings).  The researcher developed the questions 
and coded and analyzed and the data using the phenomenological techniques put forth by 
Moustakas (1994). The complete phenomenology follows. 
Transcribing the Data. The methods for transcribing the data for the second phase 
of the qualitative inquiry were identical to those employed for the first phase, the 
phenomenology. The same inter-transcriber and inter-coder agreements were achieved, 
thus indicating accurate transcription and coding of data.      
Significant Statements and Themes. After all of the data was transcribed, the 
researcher began the task of reviewing the data to highlight significant statements 
(quotes) that provide an understanding of how the students experienced the phenomenon 
of wearing the noise-reducing headphones. Moustakas (1994) refers to this process as 
horizontalization. From the 24 interview transcripts, 26 significant statements were 
extracted. Using the methods outlined by Moustakas for horizontalizing, six themes 
emerged from the 26 significant statements. The six themes are presented along with the 
supporting significant statements that best represent the essence of the theme.    
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Theme One: Increased Reading Comprehension 
Student 46, grade 4, at-risk: 
   “It helped me read better, and like get the noise away from me.” 
Student 237, grade 3, LD: 
I could understand and read better.” 
Student 148, grade 4, no disability: 
“It helped me read better. I could barely hear something, and it was 
completely silent.” 
  Student 79, grade 5, no disability: 
“I could read more better because it was more quiet. The reading 
was easy with the headphones on.” 
Student 2, grade 5, LD: 
“I did better with the headphones on. The noise didn’t come in, and 
I did better on the reading.” 
Theme Two: Reduced Disruptions 
Student 254, grade 3, no disability: 
“I wasn’t able to hear the noise disturb me when I was doing my 
work.” 
Student 154, grade 4, LD: 
“It was pretty good because it kept all the noise out. I liked it. It 
blocked all the distractions, and you can’t hardly hear anything.” 
  Student 88, grade 5, LD: 
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“It was like all of the disruptions went away. I couldn’t hear them 
no more.” 
Theme Three: Increased Concentration 
Student 8, grade 5, other disability: 
“It was good. I could concentrate, and I couldn’t hear anything. 
You hear silence. It helped me focus better because there was no 
extra noise.” 
Student 54, grade 3, at-risk: 
“It was cool. I couldn’t hear nothing, and it made me concentrate 
more.” 
Student 237, grade 3, LD: 
“I could concentrate more on what I was supposed to do.” 
Student 235, grade 3, LD: 
“I could focus more.” 
Student 235, grade 3, LD: 
“I could focus more on my reading and the questions.” 
  Student 49, grade 5, no disability: 
“It made me concentrate. It knocked out all of the noise, and it 
made me concentrate better.” 
 Theme Four: A Sense of Calmness  
  Student 235, grade 3, LD: 
   “It was quiet and relaxing.” 
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  Student 5, grade 5, at-risk: 
   “It was just really peaceful.” 
  Student 73, grade 5, LD: 
“It was like peace. It was like silence.” 
Student 108, grade 5, no disability: 
   “It was like really, really peaceful and calm.” 
Theme Five: Personal Enjoyment 
  Student 197, grade 4, no disability: 
“When I was wearing them it was quieter, and I like the feel of 
quiet.” 
  Student 38, grade 4, other disability: 
“You couldn’t hear nothing, and I liked not being able to hear 
anybody.” 
  Student 157, grade 4, no disability: 
   “It was fun. It was silent. It was nice. It was soft.” 
  Student 73, grade 5, LD: 
“I liked wearing the headphones during the test better than not 
wearing them” 
 Theme Six - A Different Feeling 
  Student 170, grade 4, no disability: 
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“It was like I couldn’t hardly hear nothing. It was like I was flying. 
They drowned out most of the noise. You could still hear yourself 
whisper.” 
  Student 155, grade 4, LD: 
“I couldn’t hear nothing. It was different. It was kind of weird. It 
was weird because you couldn’t hear nothing.” 
  Student 8, grade 5, other disability:  
“It’s like everybody’s gone.” 
  Student 11, grade 5, at-risk 
   “I could feel my ears ringing.” 
 
Textual and Structural Description. Moustakas (1994) refers to the creation of 
textual and structural descriptions as Imaginative Variation. During this process, the 
researcher creates a description of, (a) what the participants experienced (textual 
description), and (b) the setting that influenced how the participants experienced the 
phenomenon, also referred to as the structural description (Creswell, 2007).  
All students experienced the phenomenon (wearing noise-reducing headphones 
during an independent reading assessment) in similar settings: typical public school 
classrooms. Even though the study was implemented at two different schools 
(approximately 60 miles apart), all 18 participating classrooms shared vast similarities in 
their physical structure and set-up. In each classroom, student desks were assembled in 
groups of either four or five. All student desks in the cluster faced one another.  
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Prior to implementing the study, the researcher entered each classroom with a lot 
o f material (e.g. one stand-up wheeled cart, one large duffle bag, and one file box). As 
most of the doors to the classrooms were closed prior to arrival, the researcher need to (a) 
open the door (thus creating a distraction), and (b) walk in carrying many large items. 
These items are not typically observed in a classroom, especially the large duffle bag 
(containing 25 sets of headphones). Teachers often stopped what they were doing to greet 
the researcher, thus creating a second disturbance. After a formal greeting, the researcher 
typically walked to the back of the classroom to wait until the designated timed arrived to 
begin the study (typically 15 minutes).  
Noise-reducing headphones are not common place in school classrooms. Most of 
the students had a general perception of what the headphones would do- most have worn 
headphones to listen to music, or work on the computer (the researcher asked for a show 
of hands, and the vast majority of students indicated that they had worn headphones 
before). General excitement was observed when the headphones were taken out of the 
duffle bag. On more than one occasion, students were visually upset when they were not 
randomly selected to wear the headphones during the first assessment.  
All of the students experienced the phenomenon in the same way: the researcher 
(1) entered room (causing distraction), (2) stayed in the back of the room for a period of 
time, (3) introduced self, (4) introduced study and headphones, (5) passed out 
headphones to half of the students, (6) passed out first reading passage, (7) passed out 
comprehension questions, (8) collected answers and questions, (9) handed out “gift 
pencils”, (10) passed out second reading passage, (11) handed out comprehension 
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questions, (12) collected materials, and (13) either left classroom for good, or selected 
students to take part in an interview outside the classroom in the hallway. Even though 
the settings were different, the researcher conducted his manner in the same fashion, and 
followed the prescribed steps in the same order.      
Introduction to the Essence of the Phenomenon. By focusing on the common 
experiences of the participants, and by integrating the fundamental textural and structural 
descriptions, a unified statement of the essences of the experience of the phenomenon is 
created (Moustakas, 1994). As was the case when responding to the question, “Would 
you choose to wear the headphones during class if you were allowed?”, students appeared 
excited about the opportunity to speak with the researcher about their experience.  
Essence of the Phenomenon. Wearing the headphones results in a different feeling 
entirely. Sometimes it is a good feeling, sometimes a weird one. The noises that are 
typically present in a classroom suddenly vanish. This results in new, muffled sounds: the 
beating of my heart, and a soft ringing in my ears. The reading somehow becomes easier. 
And the questions, the questions are also somehow are easier to answer. Information that 
I normally forget stays in focus. There is no one to bother me. I’m alone. A feeling of 
relaxation washes over me. I feel good. Calm. Peaceful. I really like this. This test, unlike 
the last one, is easy. I don’t feel distracted by anything or anyone. I can concentrate. I can 
focus. I can remember. I wonder if this is how everyone else always feels. 
Through Their Eyes. A door opens. In walks the principal (it must be important) 
followed by a stranger carrying a large bag and pulling some sort of cart. Our teacher 
stops what she is doing (this must really be important). Our teacher walks over to greet 
 99 
them before the principal says anything. They smile and shake hands. The principle 
leaves the room, shuts the door, and the stranger moves to the back of the room (with his 
bag and cart). Our teacher moves back to the front of the room and continues teaching us 
decimals. Why’s that stranger here? Why isn’t she telling us who he is, or what he’s 
doing here? 
About ten minutes go by. Suddenly, our teacher tells us to close our books, and 
take everything off of our desks. What now? Our teacher asks us if we remember a few 
weeks ago, when we took home permission slips for our parents to sign- some about 
Clemson University and headphones. Our teacher tells us that today is the day we are 
going to wear the headphones. Then she introduces the stranger, as he walks from the 
back of the room to the front.  
He begins to talk. He’s holding the big bag. He asks us a question about DJs (like 
in a club). He asks us if we have ever seen a picture of a DJ in a club. Then he asks us 
what they wear on their heads. Some students shout out, “Headphones!” He then tells 
about some kinds of headphones that people wear on their head so they can concentrate, 
or something like that.   
Then he pulls out a pair of the headphones. They’re black and grey. He begins to 
tell us all about them. Then he says we’ll be taking two tests. I don’t want to take one 
test, especially not two. He passes the headphones out to every other student. I don’t get a 
set. I wished I would have gotten a set. Then he passes out the first test. It’s a lot of 
reading. Then he passes out the questions. They’re not easy. After we are finished with 
the first test, he lets us select a pencil from a big bag of pencils with different designs on 
 100 
them. I pick SpongeBob. Cool. Then he passes out the headphones to the other students 
that didn’t wear them during the first test. Now I get to wear them. I can’t really hear 
anything. I take the second test. I like this.    
When we are finished with both tests, he collects everything, and begins to pack 
his things up. Then he calls a few names, and asks us if we would like to talk with him in 
the hallway. He calls my name. He asks me a few questions about the headphones. He’s 
recording my answers. This must be really important. I hope I said the right answers. I 
hope he liked my answers. Maybe I should have said something else.     
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